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How To Use This Soil Survey 


General Soil Map 
The general soil map, which is the color map preceding the detailed soil maps, shows the survey area divided 


into groups of associated soils called general soil map units. This map is useful in planning the use and 
management of large areas. 


To find information about your area of interest, locate that area on the map, 
identify the name of the map unit in the area on the color-coded map 
legend, then refer to the section General Soil Map Units for a 
general description of the soils in your area. 
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MAP SHEET 


Detailed Soil Maps 


The detailed soil maps follow the 
general soil map. These maps 

can be useful in planning the use 
and management of small areas. 


To find information about your 
area of interest, locate that area 
on the Index to Map Sheets, 
which precedes the soil maps. 
Note the number of the map 
sheet and turn to that sheet. 


AREA OF INTEREST 
NOTE: Map unit symbols in a soil 
survey may consist only of numbers or 
letters, or they may be a combination 
of numbers and letters. 


Locate your area of interest on 
the map sheet. Note the map 
units symbols that are in that 
area. Turn to the Contents, 
which lists the map units by 
symbol and name and shows the 
page where each map unit is 
described. 
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The Contents shows which table has data on a specific land use for each detailed soil map unit. Also see the 
Contents for sections of this publication that may address your specific needs. 
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This soil survey is a publication of the National Cooperative Soil Survey, a joint effort 
of the United States Department of Agriculture and other Federal agencies, State 
agencies including the Agricultural Experiment Stations, and local agencies. The Natural 
Resources Conservation Service has leadership for the Federal part of the National 
Cooperative Soil Survey. 

Major fieldwork for this soil survey was completed in 1996. Soil names and 
descriptions were approved in 1997. Unless otherwise indicated, statements in this 
publication refer to conditions in the survey area in 1997. This survey was made 
cooperatively by the Natural Resources Conservation Service, the Regents of the 
University of California (Agricultural Experiment Station), and the California Department 
of Conservation. The survey is part of the technical assistance furnished to the Western 
Stanislaus County Resource Conservation District. 

Soil maps in this survey may be copied without permission. Enlargement of these 
maps, however, could cause misunderstanding of the detail of mapping. If enlarged, 
maps do not show the small areas of contrasting soils that could have been shown at 
a larger scale. 

The United States Department of Agriculture (USDA) prohibits discrimination in all 
of its programs on the basis of race, color, national origin, gender, religion, age, 
disability, political beliefs, sexual orientation, and marital or family status. (Not ail 
prohibited bases apply to all programs.) Persons with disabilities who require 
alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact the USDA's TARGET Center at 202-720-2600 (voice 
or TDD). 

To tile a complaint of discrimination, write USDA, Director, Office of Civil Rights, 
Room 326W, Whitten Building, 14th and Independence Avenue SW, Washington, DC 
20250-9410, or call 202-720-5964 (voice or TDD). USDA is an equal opportunity 
provider and employer. 


Cover: Overview from the Coast Range to the valley showing the diversity in the area. 


Additional information about the Nation's natural resources is available on the 


Natural Resources Conservation Service home page on the World Wide Web. 
The address is http:/www.nres.usda.gov (click on “Technical Resources"). 


Contents 


How To Use This Soil Survey ................ sens 3 
Foreword 
General Nature of the Survey Area ......................... 11 
History and Development 
Water Supply " 
Agriculture Development ................... sese 
Physiography سآ‎ erit eren 15 
Vegetation : 
CMAs cetera 
How This Survey Was Made ................... esee 16 
General Soil Map Units مم میں‎ 19 
1. Columbia-Merritt-Xerofluvents 
Associatior iss 19 
2. Péedcat... ueri ... 0 
3. Dospalos-Dosamigos Association ........ ... 0 
4. 45908 iade 20 
5. Capay-El Solyo-Vernalis Association ......... 21 
6. Vernalis-Zacharias-Elsalado Association ... 21 
7. Zacharias-Stomar Association ................... 22 
8: DAMS Henao 22 
9. Carbona-Calla Association ........................- 23 
10. Wisflat-Arburua-Rock outcrop 
ASSOCIA OMe Sea n eee ie 23 
11. Honker-Gaviota-Gonzaga Association ....... 24 
12. Hentine-Henneke Association .................... 24 
Detailed Soil Map Units .................. sass: 29 
100—Capay clay, 0 to 2 percent slopes .............. 30 
101—Capay clay, wet, 0 to 2 percent slopes ...... 30 
102—Capay clay, loamy substratum, 0 to 2 
percent slopes 20... eee eee ceeteennteeenetaeereee 31 
106—Capay clay, 0 to 2 percent slopes, rarely 
flooded. e Re AOE 32 
110—EI Solyo silty clay loam, O to 2 percent 
SIGDOS TERRE 33 
111—El Solyo clay loam, wet, 0 to 2 percent 
SÍODOS cnc gene سوہ‎ eee ei ERR 34 
116—E! Solyo silty clay loam, 0 to 2 percent 
slopes, rarely flooded .........................sesuss 35 
120—Vernalis-Zacharias complex, 0 to 2 
percent slopes یروصم اص‎ 36 
121—Vernalis loam, wet, 0 to 2 percent 
SIOPOS «1e rrt opti I Hua is 37 
122— Vernalis loam, 0 to 2 percent slopes ......... 38 


123—Vernalis clay loam, wet, 0 to 2 percent 
[lee D" 39 


SIODBS 2h Miers rotten en I dis 
126—Vernalis-Zacharias complex, 0 to 2 

percent slopes, rarely flooded ...................... 
127—Vernalis loam, 0 to 2 percent slopes, 

آی 7‏ ٌ2 
0007 0ں 9 "خ2 


SIOPES "EE 
5188665 oe ye aae oen repeti 
5180688 T MEE 


lom — 
142—Zacharias gravelly clay loam, 0 to 2 

percent slopes oo... مسممسووشسمیبمیش+ؤكششش‎ 
144—Zacharias gravelly clay loam, 2 to 5 

percent Slopes 
145—Zacharias clay loam, 2 to 5 percent 

SIODES Seta aaa a 
146—Zacharias clay loam, 0 to 2 percent 

slopes, rarely flooded ............................ssss 
147—Zacharias gravelly clay loam, 0 to 2 

percent slopes, rarely flooded ...................... 
150—Columbia fine sandy loam, 0 to 2 

percent slopes, occasionally flooded............ 
151—Columbia complex, 0 to 2 percent 

slopes, occasionally flooded ......................... 
153-—Columbia fine sandy loam, channeled, 

partially drained, 0 to 2 percent slopes, 

frequently flooded .................... esses 
155—Columbia fine sandy loam, 0 to 2 

percent slopes, rarely flooded ...................... 
157—OColumbia complex, 0 to 2 percent 

slopes, rarely flooded ........................ssssssss 
159—Columbia complex, 0 to 2 percent 

slopes, frequently flooded ............................ 
160— Merritt silty clay loam, partially drained, 

0 to 2 percent slopes, occasionally 

11880990 E 
165—Merritt silty clay loam, 0 to 2 percent 

slopes, rarely flooded .......................... sues 
170—Dospalos-Bolfar complex, 0 to 2 percent 

slopes, occasionally flooded ......................... 


175—Dospalos-Bolfar complex, 0 to 2 


percent slopes, rarely flooded ...................... 59 
ATE—DUIMPS m 60 
180—Dello fine sandy loam, channeled, 0 to 

2 percent slopes, frequently flooded ............ 61 
190—Clear Lake clay, 0 to 2 percent slopes, 

occasionally flooded ......................... sess 62 
195—Clear Lake clay, 0 to 2 percent slopes, 

rarely flooded................. esses 63 
200—-Veritas sandy loam, O to 2 percent 

slopes, rarely flooded ............................ 64 
210—Cortina gravelly sandy loam, 0 to 5 

percent slopes ............... موم سس‎ 64 


215—Yokut sandy loam, 0 to 2 percent slopes... 65 
220—Xerofluvents-Xerorthents complex, 1 to 


8 percent slopes, occasionally flooded ......... 66 
245—Bolfar-Columbia complex, 0 to 2 percent 

slopes, rarely flooded .............................sss. 67 
246—Bolfar-Columbia complex, 0 to 2 percent 

slopes, occasionally flooded ......................... 69 
252—-Chaqua-Arburua complex, 5 to 8 

percent: slopes... noe ete reed 70 
253—Chaqua-Arburua complex, 8 to 15 

percent slopes ......... eee cee settee veneer ٤ 71 
255—Calla-Carbona complex, 30 to 50 

percent slopes تہ‎ isina 73 
270—Elsalado fine sandy loam, 0 to 2 

percent slopes, rarely flooded ...................... 74 
271—Elsalado loam, 0 to 2 percent slopes, 

rarely یپ تھ‎ +200 75 
272—Elsalado loam, wet, 010 2 percent 

SIOPES Mu D 76 
273—Elsalado fine sandy loam, O to 2 percent 

81۵8688 ..: uie مھا‎ iSt te ھت ھا‎ 76 
274—Elsalado loam, 0 to 2 percent slopes ........ 77 
281—Carbona clay loam, 2 to 8 percent 

SIODGS t: In ac سس ای سم ھا ا‎ 77 
290—Carbona-Orognen complex, 15 to 30 

percent SlópeS r Saa ea 78 
291—Carbona-Orognen complex, 30 to 50 

percent slopes ....... eee as موی ستچھ‎ 80 
300—Damluis clay loam, 0 to 2 percent 

5180867 citet tee Aa hat Exe dente 81 


301—Damluis clay loam, 2 to 8 percent 
Cieorlc—————— ————ÁÁÓQ 81 


302—Damluis gravelly clay loam, 0 to 2 


eni 82‏ ا اک ا و ا ...... percent slopes‏ — 

308—Damluis gravelly clay loam, 2 to 8 

percent slopes... سم‎ eer eee 83 
304—Damluis gravelly clay loam, 8 to 15 

percent slopes مٗیمم٭ػ”ػفمسیبٗینوؤبشش یی‎ 85 
310—Deldota clay, 0 to 2 percent slopes ............ 86 
320—Dosamigos clay loam, 0 to 2 percent 

87 —— —— اتا 68668ا5 
330—Pedcat clay loam, 0 to 2 percent slopes,‏ 

rarely flooded ....................... see 88 
331—Pedcat clay loam, 0 to 2 percent 

SlODBS russe Saas 89 
340—Carranza-Woo complex, 0 to 2 percent 

510066 ct E 90 
350—Woo loam, 0 to 2 percent slopes ............... 91 
400—Alo-Vaquero complex, 8 to 30 percent 

SIODGS a: c ————ÁÁÉ——— 92 
401—Alo-Vaquero complex, 30 to 50 percent 

9186068 lie cite eet te ERI gee ites 94 
410—Ayar clay, 30 to 50 percent slopes ............. 95 
420—Ayar-Oneil complex, 30 to 50 percent 

SlODOS. eosdem eee ies 96 
430—Vaquero-Carbona complex, 8 to 30 

97 10 11 1110010 بب بب 9 9ئ" 
500—Wisflat-Arburua-San Timoteo complex,‏ 

30 to 50 percent slopes .........................sssss 98 
501—Wisflat-Arburua-San Timoteo complex, 

50 to 75 percent slopes ............. sss asas 100 
502—Arburua-Wisflat complex, 8 to 15 

percent slopes .............. esee 101 
505—Arburua-Contra Costa-Wisflat 

complex, 30 to 50 percent slopes ............... 102 
506—Arburua-Contra Costa-Wisflat 

complex, 50 to 75 percent slopes ............... 104 
510—Arburua-Wisflat-Rock outcrop 

complex, 30 to 65 percent slopes ............... 105 
520—Wisflat-Rock outcrop complex, 

30 to 50 percent slopes .........................ssss 107 
521—Wisflat-Rock outcrop complex, 50 to 

75 percent slopes ............ 2... sss 108 
530—Oneil silt loam, 15 to 30 percent 

Slopes «iiia iate em 108 
540-0090۱۲ fine sandy loam, 15 to 30 

percent slopes ssl 109 


PXTAUUCILICENUONNENGINATGUSIRDON-D سجچپووجوسھووسووژجچوٴےٴوسچچڈجکڑ کپ س سےےووس‫ ہو‎ IU a TS ERI 


600—Gonzaga-Honker-Franciscan complex, 

30 to 50 percent slopes ......................eesss 
601—Gonzaga-Honker-Franciscan complex, 

50 to 75 percent slopes .............. sess. 
610—Honker-Vallecitos-Honker, eroded, 

complex, 30 to 50 percent slopes ............... 
611—Honker-Vallecitos-Honker, eroded, 

complex, 50 to 75 percent slopes ............... 
612—Honker-Vallecitos-Gonzaga complex, 

30 to 50 percent slopes .........................se 
613—Honker-Gaviota complex, 30 to 50 

percent slopes .............eseeee n 
614—Honker-Gaviota complex, 50 to 70 

percent slopes .................. e 
615—Honker-Quinto complex, 30 to 50 

percent slopes .................en en 
620— Franciscan sandy loam, 50 to 70 

percent slopes ............s. sass 
625—Franciscan-Quinto-Honker complex, 

50 to 75 percent slopes ..............eee 
630— Millsholm-Honker-Rock outcrop 

complex, 30 to 50 percent slopes ............... 
631—Millsholm-Honker-Rock outcrop 

complex, 50 to 75 percent slopes ............... 
635—Millsholm loam, 50 to 65 percent 

819688 یی‎ E 
640—Quinto-Millsholm-Rock outcrop, 40 to 

75 percent slopes ............... scars 
650-——Quinto-Rock outcrop complex, 50 to 

75 percent slopes موم میں‎ 
660—Gaviota loam, 30 to 75 percent slopes .... 
661—Gaviota gravelly loam, 30 to 75 

percent slopes .............. sees 
682—Henneke-Hentine-Rock outcrop 

complex, 30 to 70 percent slopes ............... 
683—Hentine-Rock outcrop-Henneke 

complex, 30 to 70 percent slopes ............... 
684—Hentine-Henneke complex, 30 to 70 

percent slopes یی‎ صمسموؤشسششىٌى٦م٭پ5٭ٗیفبفصصصمیمج‎ 
685—Stonyford complex, 15 to 50 percent 

SIOPES | oce ee bs ipe tiep 
687—Hentine-Henneke-Rock outcrop 

complex, 30 to 70 percent slopes ............... 
690—Sehorn-Contra Costa complex, 30 to 

50 percent slopes ................ eee 


695—Orognen sandy loam, 8 to 30 percent 


SLOPES ioter cte مس‎ dee heed 136 
700—Hytop-Franciscan-Vallecitos complex, 
50 to 75 percent slopes صومسسممن۔ػوٛو+مبم یی‎ 137 
Use and Management of the Soils ..................... 141 
Prime Farmland ....................... sss ssassassuns 141 
Additional Farmland of Statewide 
Importance ooo... ee sss 


Crops and Pasture موبؿوسسومس ”للْٗػأشيؤؤئیی‎ 
Plants Best Suited to the Soils 
Yields per ACre- ea RES 
Land Capability Classification 
Major Land Resource Areas 
Storie Index Seana 
Rangeland ................ eene nennen nenne 
Vegetative Soil Groups 
HecreatiOn. nideien a Ces tien ve 
Wildlife Habitat 
Engineering 

Building Site Development ............................ 

Sanitary FacilitieS ................. sss sass aes 

Construction Materials " 

Water Management ............... seen 


Soil Properties... 


Engineering Index Properties ۲ 
Physical and Chemical Properties .................... 160 
Water 2--700 161 
Soil Featüres eee 162 
Physical and Chemical Analyses of Selected 

SOUS: eo dre ee e esie 


Classification of the Soils .............. 
Soil Series and Their Morphology 


Alo Series iraniene ein ieis 
Arburua Series .............. 

Ayar Series ................... 

Bolfar Series .... 
Calla Series .................. 
Capay Series سی‎ 
Carbona Series ................ 
Carranza Series ............... 
Chaqua Series ................. 
Clear Lake Series ............ 
Columbia Series ................. 
Contra Costa Series 
Cortina Series Sise E سای‎ 


Damlüis Series ھماھوھو سس ھا ری‎ a EY 174 
Deldota: Seres snae re 175 
BIET m 176 
Dosamigos Series ................ 1117 176 
Dospalos Series ................. sese 177 
El Solyo Series ............. esee 178 
Elsálado Series: taeda es 179 
Franciscan Series ..................... 0000 180 
Gaviota Series ............. eese 180 
Gonzaga Series ................... esses 180 
Henneke Series ............... sess 181 
2911۶-0۰-9 9 assesses 182 
Honker Series estes aaa 182 
Hytop Series ................ essen 183 
Merritt Series .......... ceder rre 183 
Millsholm Series 9 0٣00ہہہاہ‎ 007 184 
Oneil Series ............... aa 185 
00011:5868 = coe eee tt ttes 185 
Orgen Seres ane مسوم موا مب ہت ا تر‎ 186 
860962311560169 aic cr ادا‎ 187 
Quinto Series ................ eese aa 188 
San Timoteo Series یب٦ مممومبب‎ 188 
Setiorn Series. auc et edet eie 189 
Stoma. Sele er c cer Ern 189 
Stonyford Series sedala 190 
Vallecitos Series سم بین یں‎ 10 
Vaquero Series سم سئیں+ٗبجومشئئئیی‎ 191 
Veritas Series ا صظ مک اق مھا سان‎ na nne 192 
Vernalis Series... زسم ساس‎ a 192 
Wisflat Series 110ب108‎ 02 193 
Woo Series ای‎ Sitesi resection 193 
Yokut Series... یی مس‎ eer E 194 
Zacharias Series rances aiii aap iiia 195 
Formation of the Soils ....................................... 197 
Parent Material.............. cesses eee 197 


10000918381010 D 198 
PATO ct seen ope eie pte iei اما‎ nte apt 198 
ieu P ——————M 198 
Living Organisms 000084 848 1848080809 8090901000000000 198 
References... nu tind oen eed 199 
Glossary eost Peres 201 
Appendices... used eres 215 
Tables... eite tbe PL tete 251 
Table 1.— Temperature and Precipitation .......... 252 
Table 2.—Freeze Dates in Spring and Fall........ 254 
Table 3.—Growing Season ................ sees 255 
Table 4.—Acreage and Proportionate Extent 
otthe:Solls...... ieee ae ee 256 
Table 5.—Prime Farmland .............................- 258 
Table 6.—Farmland of Statewide Importance ... 259 
Table 7.—Yields per Acre of Crops ................... 260 
Table 8.—Land Capability Classification ........... 263 
Table 9.—Storie Index Rating ........................... 271 
Table 10.—Rangeland Productivity and 
Characteristic Plant Communities .............. 277 
Table 11.—Recreational Development .............. 293 
Table 12.—Building Site Development .............. 302 
Table 13.—Sanitary Facilities ............................ 312 
Table 14.—Construction Materials .................... 323 
Table 15.—Water Management ........................ 333 
Table 16.—Engineering Index Properties ......... 342 
Table 17.—Physical and Chemical 
Properties of the Soils .......................ssesse 357 
Table 18.—Water Features ............... مسوم‎ 367 
Table 19.—Soil Features ............... sass 373 
Table 20.—Selected Physical Laboratory 
Dalai ete bone 379 
Table 21.—Selected Chemical Laboratory 
Dalai duong ghe REIR 380 
Table 22.—Classification of the Soils ................ 381 


Issued 2002 


Foreword 


This soil survey contains information that can be used in land-pianning programs in 
the western part of Stanislaus County, California. ۱۱ contains predictions of soil behavior 
for selected land uses. The survey also highlights limitations and hazards inherent in the 
soil, improvements needed to overcome the limitations, and the impact of selected land 
uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, and 
agronomists can use it to evaluate the potential of the soil and the management needed 
for maximum food and fiber production. Planners, community officials, engineers, 
developers, builders, and home buyers can use the survey to plan land use, select sites 
for construction, and identity any special practices that may be needed. 
Conservationists, teachers, students, and specialists in recreation, wildlife 
management, waste disposal, and pollution control can use the survey to help them 
understand, protect, and enhance the environment. 

Great differences in soil properties can occur within short distances. Some soils 
are seasonally saturated or subject to flooding. Some are shallow to bedrock. Some 
are too unstable to be used as a foundation for buildings or roads. Clayey or 
seasonally saturated soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in this soil 
survey. Broad areas of soils are shown on the general soil map. The location of each 
soil is shown on the detailed soil maps. Each soil in the survey area is described. 
Information on specific uses is given for each soil. Help in using this publication and 
additional information are available at the local office of the Natural Resources 
Conservation Service or the Cooperative Extension Service. 


Jeffrey R. Vonk 
State Conservationist 
Natural Resources Conservation Service 
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This soil survey updates three older soil survey 
reports which include portions of the western part of 
Stanislaus County. These older surveys are the 
"Reconnaissance Soil Survey of the Lower San 
Joaquin Valley, California" (USDA, BoS, 1918); the 
*Soil Survey of the Newman Area, California" (USDA, 
BoS 1948); and the "Soils of the Westside Stanislaus 
Area, California" (McLaughlin and Hunington, 1968). 
The current survey provides additional information and 
has larger maps, which show the soils in greater 
detail. 

Western Stanislaus County is in the upper San 
Joaquin Valley in California (figure 1). It has 
394,215 acres of land, including small areas of 
water. 

Western Stanislaus County is bounded by San 
Joaquin County to the north; San Joaquin Hiver to the 
east; Merced County to the south; Santa Clara County 
to the west. Elevations range from about 25 feet along 
the San Joaquin River to about 3,800 in the mountains 
of the Coast Range, in the western part of the county. 

Irrigated cropland, livestock grazing, and urban 
development are the primary land uses in the survey 
area. 

The descriptions, names, and delineations of the 
soils on the maps of the survey agree with those areas 
matching San Joaquin and Merced Counties. 
However, they do not fully agree with those areas 
matching Santa Clara County. Differences are the 
result of a better knowledge of soils, modifications in 
series concepts, and variations in the intensity of 
mapping or in the extent of the soils within the survey 
areas. 


General Nature of the Survey Area 


The following paragraphs give general information 
about western Stanislaus County. They describe 
history and development; the water supply; agriculture 
development; physiography, relief, and drainage; 
vegetation; and climate. 


History and Development 


In the early 1840's, of several Mexican land grants 
made in San Joaquin Valley, three were very important 
with respect to the settlement of the area. They were 
known as El Pescadero in the northern part and 
extending northward into San Joaquin County, Rancho 
Del Puerto in the central part, and Orestimba Rancho 
in the southern part, extending southward outside the 
county. The holders of these grants had a few cattle 
but did little or no farming. 

In 1849 a party of men built a ferry to cross the San 
Joaquin River at Grayson, and shortly afterward Jesse 
Hill built one at Hills Ferry. These two places grew to 
small settlements and were stagecoach stops on a 
route connecting with Banta in San Joaquin County. 
Isaac Crow came to this section about 1850 and he 
and several brothers located on the San Joaquin Hiver 
near the mouth of Orestimba Creek, where they found 
excellent pasture for their sheep, cattle, and mules. 

Early in the 1850's the Mexican land grants were 
purchased by incoming settlers, who began raising 
cattle and sheep. The sheep were herded after a 
fashion but the cattle roamed the plains and hills from 
Tulare Lake to Antioch. At periodic roundups the young 
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Figure 1.—Location of the survey area in California. 


livestock were branded and returned to the range. The 
cattle were raised mostly for hides and tallow but soon 
a ready market for meat developed in the mining 
camps of the Sierra Nevada foothills. 

In 1888 the town of Newman was founded and 
named in honor of Simon Newman, who was the 
leading merchant of Hills Ferry and was influential in 
having the railroad extended from Tracy in San 
Joaquin County. With the advent of the railroad, the 
town of Hills Ferry was moved to Newman. 

The people north of the canal continued growing 
dry-farmed grain until about 1909, when the Patterson 
Colony was organized and the town of Patterson was 
founded. This colonization was promoted by the heirs 
of John D. Patterson, who obtained most of the land in 
the Mexican grant of Rancho del Puerto. A tract of 
about 19,000 acres was subdivided into parcels of 
about 30 acres, with roadways laid out at half-mile 
intervals. 

The first purchasers of land in the colony were 
mostly Scandinavians from the Midwest, some of 
whom are still on their holding, though many were 
unable to farm this land successfully, as most of the 
holdings were too small to support a family. In many 
instances two or three turnovers have been made and 
at present most of the units contain 40 to 60 acres. 
Water rights were sold with the land, and definite 
water assessments are charged to each acre within 
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the district. Dairying and fruit farming are the principal 
enterprises within the Patterson Colony, with smail 
acreages planted to beans and other field crops, but 
alfalfa is grown on the larger farms. 


Water Supply 


In the 1860's, with the increase in grain farming, 
waterborne traffic was developed and grain was 
transported to market by steamboats on the San 
Joaquin River. Grayson and Hills Ferry became 
important towns along the river. The high-water period 
of the San Joaquin, from the latter part of May to early 
in June, brought about by melting snow in the high 
Sierras, followed so closely the grain harvest season 
that is was often difficult to get the grain shipped by 
boat before navigation became dangerous. 

In 1876, Henry Miller, who then owned large 
holdings in that section, built a canal from Mendota in 
Fresno County to Los Banos in Merced County, and a 
year or two later extended it a few miles north of 
Orestimba Creek. The canal was projected mainly for 
transportation, but it was used for irrigation, which was 
begun about that time. At present, it is still used for 
irrigation purposes and furnishes water to lands below 
its ditch from Mendota to Crows Landing. 

in 1920, the West Stanislaus Irrigation District was 
organized. The first water deliveries were made in 
1929. This gave West Stanislaus the right to 
appropriate up to 262 cubic feet per second of water 
each year from the San Joaquin River. Since 1929, 
diversions have increased from 12,000 acre-feet to a 
maximum of 113,000 acre-feet in 1984. 

The water is conveyed through an unlined gravity 
canal to the district's first pumping plant, where the 
water is lifted approximately 35 feet into a concrete- 
lined main canal, where the water flows by gravity to 
the next pumping plant. A total of six pumping plants in 
the main canal successively lift the diverted water to 
an elevation of 165 feet above sea level. Water is 
diverted from the main canal into latera! canals that 
run north and south. 

The district also diverts water from White Lake 
Mutual Water Company under an agreement entered 
into in 1928. The area irrigated by this water is 2,202 
acres. 

After the construction of Friant Dam and the 
diversion of San Joaquin River water into the southern 
part of the valley, the quantity of water available to 
downstream users in most years was less than 
adequate and the quality was becoming more saline. 
Due to these problems and the drought in the late 
1940's, the district looked to the Central Valley Project 
(CVP) for a supplemental source. 
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The district signed a contract with CVP in 1953 for 
20,000 acre-feet and has used up to 66,000 acre-feet. 
However, in the drought of 1977 the district’s allocated 
water supply was reduced by 25 percent. As a result 
of this, the district drilled four ground-water wells to 
supplement their other sources. Use of the wells is 
limited because of the high pumping costs and water 
quality (USDI, 1996). 


Agriculture Development 


The present cropping pattern of the area reflects 
economic changes in the value of crops from grain to 
field crops to vegetables and eventually to permanent 
orchard crops. The acreage along the western edge of 
the area is mostly rangeland. Some of the dissected 
terraces have been converted to young orchards. 

Most of the furrow irrigated row and field crops are 
grown in 2- to-8 year double-cropped rotations. 
Tomatoes are the leader of the vegetable crops since 
they are a high income crop. At any given time, 25 
percent of the row and field crop acreage in the area 
are in alfalfa. 

The summer crops include green lima beans, 
tomatoes, dry baby limas, melons, honeydews, sugar 
beets, alfalfa, and corn silage. The winter crops are 
cauliflower, peas, sugar beets, winter oats, oat silage, 
and alfalfa (USDI, 1996). 

Field, fruit, nut, and vegetable crops are the leading 
agricultural commodities, closely followed by livestock 
and poultry products, which are consistently among 
the top 10 commodities in the county. 

Looking at the early history and highlighting major 
crops grown in the 1940's may shed some light on 
cropping history. 

Grain growing was important crop during the 1860's 
and resulted in establishing many claims and 
homesteads. Grain farmers were continually having 
trouble with livestock owners because neither farms 
nor the range were fenced. In 1870 the State of 
California passed a law requiring owners either to 
fence in their livestock or to pay damages to farmers 
for their crops injured. This law was in effect from 
northern California to the Calaveras River, and in 1873 
was extended to include Stanislaus and Merced 
Counties, which greatly expanded grain farming. 

By the mid 1930's and 1940's the area had a great 
variety of production of crops and livestock. 

The acreage planted to beans steadily increased 
since the 1920's until beans were one of the most 
extensively cultivated crops in the area. In 1939 the 
Federal census of Stanislaus County showed a total of 
35,448 acres. Much of this was in baby limas, with the 
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rest divided between black-eyed, pinto, and red kidney 
beans. 

The beans were usually harvested as dried beans 
late in fall and put in warehouses for shipment to 
Midwestern or Eastern markets when prices were 
favorable. Additional revenue was obtained each year 
after harvesting from the rental of fields for sheep 
pasture. The straw and beans left on the ground by the 
thresher make excellent feed. 

No fertilizer was used on the crop, and many fields 
were planted to beans every year for more than 10 
years with no apparent reduction of yields. 
Occasionally some operators would plant the beans 
following a winter crop of peas. This practice met with 
varying success, but in general the pea crop was only 
fair and hardly worth the cost of planting and the risk 
of loss. 

Grain was a very important and profitable crop. The 
grain most extensively grown was barley, 60,072 acres 
of which were planted in 1939, according to the 
Federal census of Stanislaus County. Wheat, grain 
sorghum, and oats were the next most important 
grains, in the order named, but the total acreage was 
small. 

With the exception of grain sorghum, which was 
grown in small irrigated plots, grains were dry-farmed 
in large tracts on broad alluvial fans and low terraces. 
A general practice of planting in fall on summer- 
fallowed land was followed by harvesting late in spring. 
On the steeper slopes and high terraces, where the 
Soils were less productive, a 3-year rotation was 
sometimes practiced, consisting of planting and 
harvesting the first year, harvesting a volunteer crop 
the second, and pasturing the third. The fields were 
later pastured to sheep, which clean up the grain left 
by the combine harvester. The remaining stubble and 
straw was burned because the rainfall was relatively 
low and the straw will not decompose by the time 
tillage and planting operations begin in fall. 

Most of the grain hay produced was consumed 
locally; the grain was shipped to State and interstate 
markets. 

Alfalfa, an extensively grown crop, had an acreage 
of 67,644 in the county in 1939. Despite this large 
acreage, it was raised primarily for the extensive 
dairying enterprises of the west side of the valley, and 
little if any was sold outside of the county. 

Practically all the crop was grown on the flat valley 
bottoms and was irrigated either by the contour or the 
border-check method. 

Generally, the yield and quality of the alfalfa were 
not good, primarily because this crop was incidental to 
the major enterprise of dairying. 
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Some former alfalfa fields were being replanted to 
sudangrass and ladino clover, which seem to grow 
very well on the heavier soils less well adapted to 
alfalfa. These crops were high in nutrient value and 
easy to handle. 

Raising flaxseed was a very new enterprise in the 
county. In 1939, 616 acres was used for this crop, 
mostly in the northern haif of the Newman area. Flax 
is a shallow-rooted crop and can be grown 
Successfully on soils that are heavier and not well 
adapted to alfalfa or beans. Good prices and a ready 
market prevailed in the San Francisco Bay area. 

Birdseed, rice, corn, and cotton were planted in 
small acreages, aggregating about 1,500 acres each 
year. 

Peas were planted in fall and harvested in spring. 
Some of the crop was dried and sold locally for seed, 
but most of the fresh peas were sold to canneries or 
local vegetable markets. The yield and quality were 
only fair compared to other communities, and the 
uncertainty of market prices tends to discourage too 
large an investment. 

Celery has been raised successfully and may 
become increasingly important. It was essentially a 
specialty crop. 

Lettuce was probably the next most important truck 
crop grown and was frequently rotated with celery. It 
was planted late in August and harvested in November 
and December. 

Small acreages varying in size from year to year 
were planted to melons, onions, and tomatoes. On the 
average, good yields were obtained, but larger areas 
elsewhere in California were better suited to these 
crops. Uncertain market conditions and a relatively 
high cost of production tended to confine the 
cultivation of specialty crops to areas where the 
climate is most favorable. 

In 1940, 70 farms reported a total of 271,242 
grapevines of bearing age in Newman and Patterson 
Townships. About two-thirds of them were Thompson 
Seedless and one-third Carignane. There was a large 
reduction in vineyard acreage largely because 
investigations showed that the Sultanina (Thompson 
Seedless) variety was not especially well suited to the 
climate; the wide variation between night and day 
temperatures resulted in reducing the sugar content. 
The Carignane variety, however, used in wine making, 
was somewhat better adapted to the area. 

The census figures for Newman and Patterson 
Townships showed a total of 3,515 acres in bearing 
and nonbearing fruit orchards, vineyards, and planted 
nut trees on April 1, 1940. About 80 percent of this 
acreage was in the northern half of the area. 
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Apricots were the most extensively cultivated 
orchard crop, the Tilton variety dominating. In a large 
acreage of bearing trees in the vicinity of Patterson the 
trees were well adapted to the soil and climate and the 
enterprise was profitable when market prices were 
favorable. 

A total of 87,362 peach trees of bearing age was 
reported in the 1940 census for Newman and 
Patterson Townships. A number of varieties were 
grown, but none seem to be more than fairy 
successful. Neither the soil nor the climate favors this 
crop particularly well. 

Wainuts were probably the next most important tree 
crop. The groves were small and fairly well scattered. 

About 100 acres was used for almonds, divided 
about equally between the hard-shell Texas and the 
soft-shell Nonpareil. 

The dairy industry probably contributed more 
income than any other single enterprise to the 
inhabitants living in the area. The valley bottom area 
between Crows Landing and Newman was believed to 
have a greater number of cows to the acre than any 
other dairying community in the United States. On 
April 1, 1940, 226 farms in Newman Township 
reported 9,140 cows and heifers kept for milk 
production, and in Patterson Township 250 farms 
reported 5,435. The total number of cattle over 3 
months old was 13,013 and 7,884 in Newman and 
Patterson Townships, respectively. 

Very little liquid milk was sold to the markets from 
these dairies. It was produced mainly for butter, 
cheese, condensed milk, and other by-products. A 
large milk-condensing plant was at Patterson and a 
condensing plànt and creamery at Newman. Butterfat 
prices paid by creameries were based on San 
Francisco milk quotations. 

In 1939, 25,242 acres was in pasture in Newman 
and Patterson Townships. 

Practically all the beef cattle were Hereford and 
raised for California markets. it was possible to finish 
most of the cattle on the range, but some were 
shipped to outside markets as feeders. Sheep also 
were pastured on grain stubble and bean straw in the 
valley. California markets consumed most of the lambs 
and wool. 

Swine was another livestock enterprise of some 
importance. On April 1, 1940, 40 farms reported 246 
swine over 4 months old in the two townships. 
According to the 1940 census 59,503 chickens and 
18,038 turkeys where raised in 1939. 

The projected crop pattern for irrigated lands will be 
almost exclusively row and field crops, orchards, and a 
few vineyards. Urbanization of cropland is anticipated 
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within the area adjacent to the city of Patterson along 
the eastern edge of the area. Isolated pockets along 
the Interstate 5 Highway corridor will also increase in 
urban growth (USDI, 1996). 


Physiography 


"The area consists of three parallel natural 
physiographic divisions: (1) The mountainous and 
foothill areas to the west; (2) a broad central valley 
plain consisting of smooth confluent alluvial fans built- 
up by small streams flowing from the hills on the west; 
and (3) the narrow flood plain of the San Joaquin River 
on the east" (USDA, BoS, 1938). 


Vegetation 


“Native vegetation occurs principally in the hills and 
mountains of the western part of the area. In general 
there was a zone of grassland just above the valley 
floor and on the low rolling foothills of the Diablo 
Range. Farther west and on the higher and steeper 
slopes the grassland gives way to woodland-grass or 
brush associations" (USDA, BoS, 1938). 


Climate 


The climate of Western Stanislaus County is 
characterized by hot, dry summers and cool, moist 
winters. The Coast Range moderates the effects of the 
moisture-laden weather systems from the Pacific 
Ocean. Summers were hot and dry because a 
persistent high-pressure area offshore keeps most 
weaiher systems from entering the area. A southward 
shift of the high-pressure area in winter allows weather 
systems to enter the area, producing cool, moist 
weather and frequent fogs. 

Climate tables are created from climate stations 
Newman (elevation 90 feet) and Mt. Hamilton 
(elevation 4210 feet), California. Mt. Hamilton is just 
across the westernmost, ridgetop border in Santa 
Clara county. 

Thunderstorm days, relative humidity, percent 
sunshine, and wind information are estimated from 
First Order stations Fresno and Stockton, California. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Newman in the 
period 1961 to 1990. Daily extremes were extracted 
from the full period of record for each station. Table 2 
shows probable dates of the first freeze in fall and the 
last freeze in spring. Table 3 provides data on the 
length of the growing season. 

At Newman, in winter, the average temperature is 
47.0 degrees F. and the average daily minimum 
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temperature is 36.7 degrees. The lowest temperature 
on record, which occurred at Newman on December 
23, 1990, is 15 degrees. In sumrner, the average 
temperature is 75.7 degrees and the average daily 
maximum temperature is 94.1 degrees. The highest 
temperature, which occurred at Newman on July 3, 
1950, is 115 degrees. 

At Mt. Hamilton, in winter, the average temperature 
is 43.6 degrees F and the average daily minimum 
temperature is 37.4 degrees. The lowest temperature 
on record, which occurred at Mt. Hamilton on 
December 21, 1990, is 7 degrees. In summer, the 
average temperature is 68.5 degrees and the average 
daily maximum temperature is 76.7 degrees. The 
highest temperature, which occurred at Mt. Hamilton 
on August 5, 1978, is 103 degrees. 

Growing degree days are shown in table 1. They 
are equivalent to “heat units". During the month, 
growing degree days accumulate by the amount that 
the average temperature each day exceeds a base 
temperature (40 degrees F). The normal monthly 
accumulation is used to schedule single or successive 
plantings of a crop between the last freeze in spring 
and the first freeze in fall. 

At Newman, the total annual precipitation is about 
10.53 inches. Of this, about 1.90 inches, or 18 
percent, usually falls in April through October. The 
growing season for most crops falls within this period. 
The heaviest 1-day rainfall during the period of record 
was 4.10 inches at Newman on January 17, 1988. 
Thunderstorms occur on about 4 days each year, and 
can occur in any month. 

A1 Mt. Hamilton, the total annual precipitation is 
about 20.76 inches. Of this, about 4.45 inches, or 21 
percent, usually falls in April through October. The 
growing season for most crops falls within this period. 
The heaviest 1-day rainfall during the period of record 
was 6.87 inches at Mt. Hamilton on December 23, 
1955. Thunderstorms occur on about 4 days each 
year, and can occur in any month. 

No significant snowfall has been recorded in lower 
elevations of West Stanislaus county. However, at 
higher elevations in the mountains of the westernmost 
part of the county snow falls nearly every winter. At 
Mt. Hamilton, there is an average of 8 days per year 
with at least one inch of snow on the ground. The 
average seasonal snowfall at Mt. Hamilton is 14.5 
inches. The greatest snow depth at Mt. Hamilton was 
24 inches recorded on December 17, 1970. The 
greatest one day snowfall at Mt. Hamilton was 16.0 
inches on April 10, 1965. 

The average relative humidity in mid-afternoon is 
about 43 percent. Humidity is higher at night, and the 
average at dawn is about 78 percent. The sun shines 
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92 percent of the time in summer and 50 percent in 


winter. The prevailing wind is from the west northwest. 


Average windspeed is highest, 9.0 miles per hour, in 
June. 

Figure 2 shows an accumulation of rainfall 
information since 1932. The average precipitation is 
about 10 inches. Notice the increase in the highest 
rainfall years. These years also correspond to the 
flooding events in the valley areas. 


How This Survey Was Made 


This survey was made to provide information about 
the soils and miscellaneous areas in the survey area. 
The information includes a description of the soils and 
miscellaneous areas and their location and a 
discussion of their suitability, limitations, and 
management for specified uses. Soil scientists 
observed the steepness, length, and shape of the 
Slopes; the general pattern of drainage; the kinds of 
crops and native plants; and the kinds of bedrock. 
They dug many holes to study the soil profile, which is 


Soil Survey 


the sequence of natural layers, or horizons, in a soil. 
The profile extends from the surface down into the 
unconsolidated material in which the soil formed. The 
unconsolidated material is devoid of roots and other 
living organisms and has not been changed by other 
biological activity. 

The soils and miscellaneous areas in the survey 
area are in an orderly pattern that is related to the 
geology, landforms, relief, climate, and natural 
vegetation of the area. Each kind of soil and 
miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By 
observing the soils and miscellaneous areas in the 
Survey area and relating their position to specific 
segments of the landform, a soil scientist develops a 
concept or model of how they were formed. Thus, 
during mapping, this model enables the soil scientist 
to predict with a considerable degree of accuracy the 
kind of soil or miscellaneous area at a specific location 
on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
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Figure 2.—Over 50 years of total rainfall data collected in Patterson. The high rainfall years are responsible for the soil forming 


factors in the area. 
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change. To construct an accurate soil map, however, 
soil scientists must determine the boundaries between 
the soils. They can observe only a limited number of 
soil profiles. Nevertheless, these observations, 
supplemented by an understanding of the soil- 
vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the 
Soil profiles that they studied. They noted color, 
texture, size, and shape of soil aggregates, kind and 
amount of rock fragments, distribution of plant roots, 
reaction, and other features that enable them to 
identify soils. After describing the soils in the survey 
area and determining their properties, the soil 
scientists assigned the soils to taxonomic classes 
(units). Taxonomic classes are concepts. Each 
taxonomic class has a set of soil characteristics with 
precisely defined limits. The classes are used asa 
basis for comparison to classify soils systematically. 
Soil taxonomy, the system of taxonomic classification 
used in the United States, is based mainly on the kind 
and character of soil properties and the arrangement 
of horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they 
could confirm data and assemble additional data 
based on experience and research. 

While a soil survey is in progress, samples of some 
of the soils in the area generally are collected for 
laboratory analyses and for engineering tests. Soil 
scientists interpret the data from these analyses and 
tests as well as the field-observed characteristics and 
the soil properties to determine the expected behavior, 
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of the soils under different uses. Interpretations for ail 
of the soils are field tested through observation of the 
Soils in different uses and under different levels of 
management. Some interpretations are modified to fit 
local conditions, and some new interpretations are 
developed to meet local needs. Data are assembled 
from other sources, such as research information, 
production records, and field experience of specialists. 
For example, data on crop yields under defined levels 
of management are assembled from farm records and 
from field or plot experiments on the same kinds of soil. 

Predictions about soil behavior are based not only 
on soil properties but also on such variables as 
climate and biological activity. Soil conditions are 
predictable over long periods of time, but they are not 
predictable from year to year. For example, soil 
scientists can predict with a fairly high degree of 
accuracy that a given soil will have a high water table 
within certain depths in most years, but they cannot 
predict that a high water table will always be at a 
specific level in the soil on a specific date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, 
they drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map 
unit. Aerial photographs show trees, buildings, fields, 
roads, and rivers, all of which help in locating 
boundaries accurately. 

The descriptions, names, and delineations of the 
soils in this survey area do not fully agree with those 
of the soils in adjacent survey areas. Differences are 
the result of a better knowledge of soils, modifications 
in series concepts, or variations in the intensity of 
mapping or in the extent of the soils in the survey 
areas. 


General Soil Map Units 
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The general soil map included in this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the 
general soil map is a unique natural landscape. 
Typically, it consists of one or more major soils or 
miscellaneous areas and some minor soils or 
miscellaneous areas. It is named for the major soils or 
miscellaneous areas. The components of one map unit 
can occur in another but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas 
of suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be 
identified. 

Because of its small scale, the map is not suitable 
for planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one map unit differ from place to place 
in slope, depth, drainage, and other characteristics 
that affect management. 


Soil Descriptions 


1. Columbia-Merritt-Xerofluvents 
Association 


Very deep, nearly level, poorly drained and somewhat 
poorly drained soils formed in alluvium from 
sedimentary and mixed rock sources; on flood plains 
adjacent to the San Joaquin River 


Setting 


Landform: Flood plains 
Slope range: O to 2 percent 


Composition 


Extent of the association: 3 percent of the survey area 
Extent of the soils in the association: 

Columbia soils—40 percent 

Merritt soils—13 percent 

Xerofluvents—12 percent 

Minor soils—22 percent 


Soil Properties and Qualities 
Columbia 


Depth class: Very deep 

Drainage class: Somewhat poorly drained 
Position on landform: Flood plains 

Parent material: Alluvium from mixed rock sources 
Surface textural class: Fine sandy loam 

Slope: Nearly level 


Merritt 


Depth class: Very deep 

Drainage class: Poorly drained 

Position on landform: Flood plains 

Parent material: Alluvium from sedimentary rock 
sources 

Surface textural class: Silty clay loam 

Slope: Nearly level 


Xerofluvents 


Depth class: Very deep 

Drainage class: Somewhat excessively drained 

Position on landform: Flood plains 

Parent material: Alluvium dominantly from mixed rock 
sources 

Surface textural class: Very gravelly loam and gravelly 
sandy loam 

Slope: Nearly level to gently sloping 


Minor Soils 


* Clear Lake soils in basins 
* Dello and Dospalos soils on similar positions 
* Veritas soils on low fan terraces 


Use and Management 


Major uses: lrrigated crops and homesite 
development 


Management concerns: High water table, flooding, 
and rapid permeability in a sandy substratum 


Management measures: Maintaining drainage 
system, flood protection, and control of seepage 
of contaminants 
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2. Pedcat 


Very deep, nearly level, poorly drained soils formed in 
alluvium from sedimentary rock sources; in the 
southeastern area adjacent to the San Joaquin Hiver 


Setting 


Landform: Low alluvial fans 
Slope range: 0 to 2 percent 


Composition 


Extent of the association: 1 percent of the survey area 
Extent of the soils in the association: 

Pedcat soils—84 percent 

Minor soils—16 percent 


Soil Propertíes and Qualities 
Pedcat 


Depth class: Very deep 

Drainage class: Poorly drained 

Position on landform: Low alluvial fans 

Parent material: Alluvium from sedimentary rock 
sources 

Surface textural class: Clay loam 

Slope: Nearly level 


Minor Soils 
* Clear Lake soils in basins 
Use and Management 


Major uses: Irrigated crops and homesite 
development 


Management concerns: Flooding, saline-sodic 
conditions, restricted permeability, shrink-swell, 
low strength, and high water table 


Management measures: Water management, 
foundation and waste management structure 
design and saline-sodic management and plant 
selection 


3. Dospalos-Dosamigos Association 


Very deep, neariy level, poorly drained and somewhat 
poorly drained soils formed in alluvium from granitic 
and sedimentary rock sources; on low alluvial fans and 
flood plains in the southern area 


Setting 


Landform: Low alluvial fans and flood plains 
Slope range: 0 to 2 percent 


Soil Survey 


Composition 


Extent of the association: Less than 1 percent of the 
survey area 

Extent of the soils in the association: 

Dospalos soils—46 percent 

Dosamigos socils—28 percent 

Minor soils—26 percent 


Soil Properties and Qualities 
Dospalos 


Depth class: Very deep 

Drainage class: Poorly drained 

Position on landform: Flood plains 

Parent material: Alluvium from granitic rock sources 
Surface textural class: Clay loam, clay 

Slope: Nearly level 


Dosamigos 


Depth class: Very deep 

Drainage class: Somewhat poorly drained 

Position on landform: Low alluvial fans 

Parent material: Alluvium from sedimentary rock 
sources 

Surface textural class: Clay loam 

Slope: Nearly level 


Minor Soils 
* Deldota soils on low alluvial fans 
Use and Management 


Major uses: Irrigated crops and homesite 
development 


Management concerns: Restricted permeability, 
flooding, high water table, fine surface texture, 
shrink-swell, low strength, and saline-sodic 
conditions in the Dosamigos soils 


Management measures: Water management, 
foundation and waste management structure 
design and saline-sodic plant selection 


4. Capay 


Very deep, nearly level, moderately well drained soils 
formed in alluvium from sandstone and shale rock 
sources; in interían basins in the northern and central 
part of the area 

Setting 


Landform: \ntertan basin 
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Slope range: 0 to 2 percent 
Composition 


Extent of the association: 3 percent of the survey area 
Extent of the soils in the association: 
Capay soils—100 percent 


Soil Properties and Qualities 
Capay 


Depth class: Very deep 

Drainage class: Moderately well drained 

Position on landform: Interfan basin 

Parent material: Alluvium from sandstone and shale 
rock sources 

Surface textural class: Clay 

Slope: Nearly level 


Use and Management 


Major uses: Irrigated crops and homesite 
development 


Management concerns: Restricted permeability, 
shrink-swell, low strength, flooding 


Management measures: Water management, and 
foundation and waste management structure 
design 


5. Capay-El Solyo-Vernalis Association 


Very deep, nearly level, moderately well drained and 
well drained soils that are subject to artificial wetness 
and formed in alluvium from sandstone, shale, 
sedimentary, metamorphic, and mixed rock sources; in 
interfan basins and on low alluvial fans in the 
northeastern and southeastern area 


Setting 


Landform: interfan basins and on low alluvial fans 
Slope range: 0 to 2 percent 


Composition 


Extent of the association: 7 percent of the survey 
area 

Extent of the soils in the association: 

Capay soils—47 percent 

EI Solyo soils—21 percent 

Vernalis soils—18 percent 

Minor soils—14 percent 


Soil Properties and Qualities 
Capay 


Depth class: Very deep 
Drainage class: Moderately well drained 
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Position on landform: Interfan basins 

Parent material: Alluvium from sandstone and shale 
rock sources 

Surface textural class: Clay 

Slope: Nearly level 


El Solyo 


Depth class: Very deep 

Drainage class: Well drained 

Position on landform: Low alluvial fans 

Parent material: Alluvium from sedimentary and 
metamorphic rock sources 

Surface textural class: Silty clay loam or clay loam 

Slope: Nearly level 


Vernalis 


Depth class: Very deep 

Drainage class: Well drained 

Position on landform: Low alluvial fans 

Parent material: Alluvium from mixed rock sources 
Surface textural class: Clay loam or loam 

Slope: Nearly level 


Minor Soils 


* Elsalado soils on similar positions 
e Zacharias soils on alluvial fans and low stream 
terraces 


Use and Management 


Major uses: Irrigated crops and homesite 
development 


Management concerns: High water table, restricted 
permeability, shrink-swell, low strength 


Management measures: Maintaining drainage 
system, foundation and waste management 
structure design 


6. Vernalis-Zacharias-Elsalado 
Association 


Very deep, well drained soils formed in alluvium from 
mixed rock sources and from sandstone and shale; on 
alluvíal fans and low stream terraces in the eastern 
part of the area between the San Joaquin River and 
Interstate 5 


Setting 


Landform: Alluvial fans and low stream terraces 
Slope range: 0 to 2 percent 


Composition 


Extent of the association: 13 percent of the survey 
area 
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Extent of the soils in the association: 
Vernalis soils—51 percent 
Zacharias soils—34 percent 
Elsalado soils—14 percent 

Minor soils—1 percent 


Soil Properties and Qualities 
Vernalis 


Depth class: Very deep 

Drainage class: Well drained 

Position on landform: Alluvial fans 

Parent material: Alluvium from mixed rock sources 
Surface textural class: Clay loam or loam 

Slope: Nearly level 


Zacharias 


Depth class: Very deep 

Drainage class: Well drained 

Position on landform: Alluvial fans and low stream 
terraces 

Parent material: Alluvium from mixed rock sources 

Surface textural class: Clay loam or gravelly clay loam 

Slope: Nearly level 


Elsalado 


Depth class: Very deep 

Drainage class: Well drained 

Position on landform: Alluvial fans 

Parent material: Alluvium from sandstone and shale 
rock sources 

Surface textural class: Loam or fine sandy loam 

Slope: Nearly level 


Minor Soils 
* El Solyo soils on low alluvial fans 
Use and Management 


Major uses: lrrigated crops and homesite 
development 


Management concerns: Few concerns for irrigated 
crops; restricted permeability, shrink-swell, low 
strength for homesite development 


Management measures: Foundation and waste 
management structure design 


7. Zacharias-Stomar Association 


Very deep, nearly level, well drained soils formed in 
mixed and sedimentary rock sources; on the slightly 
higher alluvial fans in the northwestern to 
southwestern area 


Soil Survey 


Setting 


Landform: Alluvial fans 
Slope range: 0 to 2 percent 


Composition 


Extent of the association: 5 percent of the survey area 
Extent of the soils in the association: 

Zacharias soils—43 percent 

Stomar soils—40 percent 

Minor soils—17 percent 


Soil Properties and Qualities 
Zacharias 


Depth class: Very deep 

Drainage class: Well drained 

Position on landform: Slightly higher alluvial fans 
Parent material: Alluvium from mixed rock sources 
Surface textural class: Clay loam or gravelly clay loam 
Slope: Nearly level 


Stomar 


Depth class: Very deep 

Drainage class: Well drained 

Position on landform: Dissected alluvial fans 

Parent material: Alluvium from sedimentary rock 
sources 

Surface textural class: Clay loam 

Slope: Nearly level 


Minor Soils 


* Cortina soils on slightly lower positions 
* Yokut soils on similar positions 


Use and Management 


Major uses: Irrigated crops and homesite 
development 


Management concerns: Restricted permeability, 
shrink-swell, low strength 


Management measures: Water management, and 
foundation and waste management structure 
design 


8. Damluis 


Very deep, nearly level to rolling, well drained soils 
formed in alluvium from mixed rock sources; on low or 
uplifted terraces 


Setting 


Landform: Low or uplifted terraces 
Slope range: 0 to 15 percent 


Stanislaus County, California, Western Part 


Composition 


Extent of the association: 4 percent of the survey 
area 

Extent of the soils in the association: 

Damlius soils—63 percent 

Minor soils—27 percent 


Soil Properties and Qualities 
Damluis 


Depth class: Very deep 

Drainage class: Well drained 

Position on landform: Low or uplifted terraces 
Parent material: Alluvium from mixed rock sources 
Surface textural class: Clay loam or gravelly clay 
loam 

Slope: Nearly level to rolling 


Minor Soils 


* Carranza and Woo soils on alluvial fans 

* Calla and Carbona soils on similar positions 

e Chaqua soils on sideslopes of uplifted dissected 
terraces and foothills 

* Oquin soils low foothills 

* Arburua and Ayar soils on foothills 


Use and Management 


Major uses: Irrigated crops, livestock grazing, and 
homesite development 


Management concerns: Erosion hazard, slope, 
restricted permeability, shrink-swell, low strength 


Management measures: Erosion control, contour 
farming, foundation and waste management 
structure design 


9. Carbona-Calla Association 


Very deep, undulating to steep, well drained soils 
formed in alluvium from mixed rock sources and in 
calcareous alluvium from sedimentary rock sources; 
on uplifted dissected terraces in the southwestern 
area (figure 3) 


Setting 


Landform: Uplifted dissected terraces 
Slope range: 2 to 50 percent 


Composition 


Extent of the association: 2 percent of the survey area 
Extent of the soils in the association: 

Carbona soils—42 percent 

Calla soils—24 percent 

Minor soils—34 percent 
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Soil Properties and Qualities 
Carbona 


Depth class: Very deep 

Drainage class: Well drained 

Position on landform: Uplifted dissected terraces 
Parent material: Alluvium from mixed rock sources 
Surface textural class: Clay loam 

Slope: Undulating to steep 


Calla 


Depth class: Very deep 

Drainage class: Well drained 

Position on landform: Uplifted dissected terraces 

Parent material: Calcareous alluvium from 
sedimentary rock sources 

Surface textural class: Clay loam 

Slope: Steep 


Minor Soils 


e Xerofluvents on flood plains 
* Orognen soils on similar positions 


Use and Management 
Major uses: Livestock grazing 
Management concerns: Erosion hazard, slope 


Management measures: Controlled grazing 


10. Wisflat-Arburua-Rock outcrop 
Association 


Moderately deep to shallow, gently rolling to very 
steep, well drained soils formed in calcareous and 
noncalcareous sandstone; on mountains in the 
southwestern area 


Setting 


Landform: Mountains 
Slope range: 5 to 75 percent 


Composition 


Extent of the association: 31 percent of the survey 
area 

Extent of the soils in the association: 

Wisflat soils—33 percent 

Arburua soils—23 percent 

Rock outcrop—12 percent 

Minor soils—32 percent 


Soil Properties and Qualities 
Wistlat 
Depth class: Shallow 
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Drainage class: Well drained 
Position on landform: Mountains 
Parent material: Sandstone 
Surface textural class: Sandy loam 
Slope: Rolling to very steep 


Arburua 


Depth class: Moderately deep 
Drainage class: Well drained 

Position on landform: Mountains 
Parent material: Calcareous sandstone 
Surface textural class: Loam 

Slope: Gently rolling to very steep 


Minor Soils 


* Oneil soils on foothills 
* Alo, Contra Costa, Quinto, San Timoteo, Sehorn, 
Stonyford, and Vaquero soils on mountains 


Use and Management 
Major uses: Livestock grazing 


Management concerns: Available water capacity, 
erosion hazard, and slope 


Management measures: Controlled grazing 


11. Honker-Gaviota-Gonzaga 
Association 


Moderately deep to shallow, steep to very steep, well 
drained soils formed in sandstone and shale; on 
mountains in the southwestern area (figure 3) 


Setting 


Landform: Mountains 
Slope range: 30 to 75 percent 


Composition 


Extent of the association: 28 percent of the survey 
area 

Extent of the soils in the association: 

Honker soils—33 percent 

Gaviota soils—19 percent 

Gonzaga soils—16 percent 

Minor soils—32 percent 


Soil Properties and Qualities 
Honker 


Depth class: Moderately deep 

Drainage class: Well drained 

Position on landform: Mountains 

Parent material: Sandstone 

Surface textural class: Sandy loam, gravelly loam 


Soil Survey 


Slope: Steep to very steep 
Gaviota (figure 4) 


Depth class: Shallow 

Drainage class: Well drained 
Position on landform: Mountains 
Parent material: Sandstone 


-Surface textural class: Gravelly loam, loam 


Slope: Steep to very steep 
Gonzaga 


Depth class: Moderately deep 

Drainage class: Well drained 

Position on landform: Mountains, dominantly on north- 
facing slopes 

Parent material: Shale 

Surface textural class: Loam, gravelly loam 

Slope: Steep to very steep 


Minor Soils 


* Franciscan and Hytop soils on mountains, 
dominantly on north-facing slopes 

* Vallecitos soils on mountains, dominantly on south- 
facing slopes 

* Millsholm soils and Rock outcrop on mountains 


Use and Management 
Major uses: Livestock grazing 


Management concerns: Available water capacity, 
erosion hazard, and slope 


Management measures: Controlled grazing 


12. Hentine-Henneke Association 


Shallow, steep to very steep, well drained soils formed 
in serpentinitic rock; on mountains in the 
southwestern area 


Setting 


Landform: Mountains 
Slope range: 30 to 70 percent 


Composition 


Extent of the association: 3 percent of the survey area 
Extent of the soils in the association: 

Hentine soils—42 percent 

Henneke soils—36 percent 

Minor components—22 percent 


Soil Properties and Qualities 
Hentine (figure 5) 
Depth class: Shallow 


Stanislaus County, California, Western Part 


Drainage class: Well drained 

Position on landform: Mountains 

Parent material: Serpentinitic rock 

Surface textural class: Gravelly loam, very cobbly 
loam 

Slope: Steep to very steep 


Henneke 


Depth class: Shallow 

Drainage class: Well drained 
Position on landform: Mountains 
Parent material: Serpentinitic rock 
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Surface textural class: Gravelly loam 
Slope: Steep to very steep 


Minor Components 
* Rock outcrop 

Use and Management 
Major uses: Livestock grazing 


Management concerns: Available water capacity, 
erosion hazard, and slope 


Management measures: Controlled grazing 


Figure 3.—Aerial view showing major landforms. In the foreground are the more rounded hills of dominantly calcareous soils of the 
Carbona-Calla association. In the skyline are steep mountains of dominantly soils formed in metamorphic material of the 
Honker-Gaviota-Gonzaga association. 
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Figure 4.—A typica! profile of Gaviota soils, which are major soils in the Honker-Gaviota-Gonzaga association. These soils are 
shallow, steep to very steep, and well drained and formed in sandstone on mountains. 


Stanislaus County, California, Western Part 


which are major soils in the Hentine-Henneke association. These soils are shallow, 


Figure 5.—A typical profile of Hentine soils, 
steep to very steep, and well drained and formed in serpentinitic rock on mountains. 


Figure 6.—A trench exposing a profile of Damluis clay loam, 0 to 2 percent slopes. Damluis soils are very deep and weli drained and 
formed in alluvium derived from mixed rock sources, They are the dominant soils in general soil map unit 8. 
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Detailed Soil Map Units 


The map units delineated on the detailed maps at 
the back of this survey represent the soils or 
miscellaneous areas in the survey area. The map unit 
descriptions in this section, along with the maps, can 
be used to determine the suitability and potential of a 
unit for specific uses. They also can be used to plan 
the management needed for those uses. More 
information about each map unit is given under the 
heading "Use and Management of the Soils.” 

A map unit delineation on a map represents an area 
dominated by one or more major kinds of soil or 
miscellaneous areas. À map unit is identified and 
named according to the taxonomic classification of the 
dominant soils or miscellaneous areas. Within a 
taxonomic class there are precisely defined limits for 
the properties of the soils. On the landscape, however, 
the soils and miscellaneous areas are natural 
phenomena, and they have the characteristic 
variability of all natural phenomena. Thus, the range of 
some observed properties may extend beyond the 
limits defined for a taxonomic class. Areas of soils of a 
single taxonomic class rarely, if ever, can be mapped 
without including areas of other taxonomic classes. 
Consequently, every map unit is made up of the soils 
or miscellaneous areas for which it is named and 
some "included" areas that belong to other taxonomic 
classes. 

Most included soils have properties similar to those 
of the dominant soil or soils in the map unit, and thus 
they do not affect use and management. These are 
called noncontrasting, or similar, inclusions. They may 
or may not be mentioned in the map unit description. 
Other included soils and miscellaneous areas, 
however, have properties and behavioral 
characteristics divergent enough to affect use or to 
require different management. These are called 
contrasting, or dissimilar, inclusions. They generally 
are in small areas and could not be mapped 
separately because of the scale used. Some small 
areas of strongly contrasting soils or miscellaneous 
areas are identified by a special symbol on the maps. 
The included areas of contrasting soils or 
miscellaneous areas are mentioned in the map unit 
descriptions. A few included areas may not have been 
observed, and consequently they are not mentioned in 


the descriptions, especially where the pattern was so 
complex that it was impractical to make enough 
observations to identify all the soils and miscellaneous 
areas on the landscape. 

The presence of included areas in a map unit in no 
way diminishes the usefulness or accuracy of the data. 
The objective of mapping is not to delineate pure 
taxonomic classes but rather to separate the 
landscape into landforms or landform segments that 
have similar use and management requirements. The 
delineation of such segments on the map provides 
sufficient information for the development of resource 
plans, but if intensive use of small areas is planned, 
onsite investigation is needed to define and locate the 
soils and míscellaneous areas. 

An identifying symbol precedes the map unit name 
in the map unit descriptions. Each description includes 
general facts about the unit and gives the principal 
hazards and limitations to be considered in planning 
for specific uses. 

Soils that have profiles that are almost alike make 
up a soil series. Except for differences in texture of the 
surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, 
and arrangement. 

Soils of one series can differ in texture of the 
surface layer, slope, stoniness, salinity, degree of 
erosion, and other characteristics that affect their use. 
On the basis of such differences, a soil series is 
divided into soi! phases. Most of the areas shown on 
the detailed soil maps are phases of soil series. The 
name of a soil phase commonly indicates a feature 
that affects use or management. For example, Damluis 
clay loam, 0 to 2 percent slopes, is a phase of the 
Damluis series. 

Some map units are made up of two or more major 
soils or miscellaneous areas. These map units are 
complexes. 

A complex consists of two or more soils or 
miscellaneous areas in such an intricate pattern or in 
such small areas that they cannot be shown 
separately on the maps. The pattern and proportion of 
the soils or miscellaneous areas are somewhat similar 
in all areas. Wisflat-Arburua-San Timoteo complex, 30 
to 50 percent slopes, is an example. 
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This survey includes miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. Rock outcrop is an example. 

Some areas that are too small to be shown are 
identified by a special symbol on the map. 

Table 4 gives the acreage and proportionate extent 
of each map unit. Other tables (listed in the Contents) 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The 
Glossary defines many of the terms used in describing 
the soils or miscellaneous areas. 


100—Capay clay, 0 to 2 percent slopes 
Setting 


Landform: Interfan basins 

Elevation: 40 to 250 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Capay clay and similar soils: 90 percent 
Dissimilar inclusions: 10 percent 


Characteristics of the Capay Soil 
Parent material: Alluvium from sandstone and shale 
Typical profile 


Surface layer: 
0 to 20 inches—dark grayish brown clay 
Subsoil: 
20 to 60 inches—dark grayish brown and brown 
clay 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Moderately well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Slow 
Intake family: 0.1 
Surface runoff: Negligible to medium 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—moderate 


Minor Components 


Dissimilar inclusions: 
* Stomar soils on higher positions 
* Vernalis soils on slightly higher positions 


Soil Survey 


* Zacharias soils on higher positions 

Similar inclusions: 

* Areas with a surface layer of silty clay or clay loam 
on similar positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard crops 

Major management factors: Fine surface texture, 
restricted permeability 

* The soil is too sticky to cultivate when it is wet and is 

too hard to cultivate when it is dry. 

* The restricted permeability requires proper irrigation 

design with a low application rate and a longer 

application period to prevent stand deterioration. 

* Returning crop residue to the soil or regularly adding 

other organic matter improves fertility, reduces 

crusting, and increases the water intake rate. 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 


Major management factors: Shrink-swell, restricted 
permeability, low strength 

* The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 

potential. 

* Buildings and roads should be designed to offset the 

limited ability of the soil in this unit to support a load. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

Size of the leach field or using a specially designed 

System can overcome this limitation. 


Interpretive Groups 


Capability classification: 2s-5, irrigated; 4s-5, 
nonirrigated 

MLRA: 17 

Vegetative soil group: C 


101—Capay clay, wet, 0 to 2 percent 
slopes 


Setting 


Landform: interfan basins 

Landscape features: As a result of the application of 
irrigation water on this unit, an apparent water 
table has developed at a depth of 2 to 6 feet. 

Elevation: 30 to 200 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 


Stanislaus County, California, Western Part 


Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free períod: 260 to 280 days 


Composition 


Capay clay and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Capay Soil 
Parent material: Alluvium from sandstone and shale 
Typical profile 


Surface layer: 
0 to 20 inches—dark grayish brown clay 

Subsoil: 
20 to 60 inches—dark grayish brown and brown 
clay 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Moderately well drained 

Water table: 4 to 6 feet below the soil surface, from 
October to March; 2 to 4 feet from April to 
September 

Kind of water table: Apparent 

Available water capacity: High 

Most restrictive permeability: Slow 

Intake family: 0.1 

Surface runoff: Negligible to medium 

Highest shrink swell potential: High 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—moderate 


Minor Components 


Dissimilar inclusions: 

e Stomar soils on higher positions 

* Vernalis soils on higher positions 

Similar inclusions: 

* Areas with a surface layer of silty clay on similar 
positions 

* Capay soils that lack an apparent water table on 
slightly higher positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard crops 

Major management factors: High water table, fine 
surface texture, restricted permeability 

* High water table limits the suitability for deep rooted 

crops or can cause crop damage. 

* Irrigation must be carefully managed to avoid raising 

the water table. 
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* The soil is too sticky to cultivate when it is wet and is 
too hard to cultivate when it is dry. 

* The restricted permeability requires proper irrigation 
design with a low application rate and a longer 
application period to prevent stand deterioration. 

e Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. 

Furrow, border, and sprinkler irrigation systems are‏ ٭ 
suited to this unit.‏ 


Homesite Development 


Major management factors: High water table, shrink- 
swell, restricted permeability, low strength 

* Because of the wetness of the soil profile in the 

winter and early spring months, a drainage system 

should be developed around the foundation. 

e The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 

potential. 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 

* When septic tanks are used, a high water table and 

restricted permeability decreases the absorption 

capacity of the leach field. A mounded leach field or 

other specialized leach field can overcome these 

limitations. 


Interpretive Groups 


Capability classification: 2w-5, irrigated; 4w-5, 
nonirrigated 

MLRA: 17 

Vegetative soil group: C 


102—Capay clay, loamy substratum, 0 to 
2 percent slopes 


Setting 


Landform: interfan basins 

Elevation: 25 to 175 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Capay clay, loamy substratum, and similar soils: 85 
percent 
Dissimilar inclusions: 15 percent 
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Characteristics of the Capay soil 
Parent material: Alluvium from sandstone and shale 
Typical profile 


Surface layer: 
0 to 20 inches—dark grayish brown clay 
Subsoil: 
20 to 35 inches—grayish brown clay 
35 to 45 inches—yellowish brown clay loam 
Substratum: 
45 to 60 inches—yellowish brown loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Moderately well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Slow over moderate in 
the loamy substratum 
Intake family: 0.1 
Suríace runoff: Negligible to medium 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—moderate 


Minor Components 


Dissimilar inclusions: 

* Capay soils that lack loamy substrata on similar 
positions 

* Stomar soils on higher positions 

* Vernalis soils on slightly higher positions 

* Zacharias soils on higher positions 

Similar inclusions: 

* Areas with a surface layer of silty clay or clay loam 
on similar positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard 
crops 

Major management factors: Fine surface texture, 
restricted permeability 


* The soil is too sticky to cultivate when it is wet and is 


too hard to cultivate when it is dry. 


* The restricted permeability requires proper irrigation 


design with a low application rate and a longer 
application period to prevent stand deterioration. 


* Returning crop residue to the soil or regularly adding 


other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. 

* Furrow, border, and sprinkler irrigation systems are 
suited to this unit. 


Soil Survey 


Homesite Development 


Major management factors: Shrink-swell, restricted 
permeability, low strength 

* The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 

potential. 

* Buildings and roads shouid be designed to offset the 

limited ability of the soil in this unit to support a load. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 

system can overcome this limitation. 

* The limitation of restricted permeability may also be 

overcome by placing leach lines at a deeper depth into 

a more permeable layer. 


Interpretive Groups 


Capability classification: 28-5, irrigated; 4s-5, 
nonirrigated 

MLRA: 17 

Vegetative soil group: C 


106—Capay clay, 0 to 2 percent slopes, 
rarely flooded 


Setting 


Landform: Interfan basins 

Elevation: 40 to 250 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Capay clay and similar soils: 90 percent 
Dissimilar inclusions: 10 percent 


Characteristics of the Capay soil 
Parent material: Alluvium from sandstone and shale 
Typical profile 


Surface layer: 
0 to 20 inches—dark grayish brown clay 
Subsoil: 
20 to 60 inches—dark grayish brown and brown 
clay 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Moderately well drained 


Stanislaus County, California, Western Part 


Water table: Greater than 6 feet 

Available water capacity: High 

Most restrictive permeability: Slow 

Intake family: 0.1 

Surface runoff: Negligible to medium 

Highest shrink swell potential: High 

Hazard of flooding: Rare, for brief periods, from 
October through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—moderate 


Minor Components 


Dissimilar inclusions: 

e Stomar soils on higher positions 

e Vernalis soils on slightly higher positions 

e Zacharias soils on higher positions 

Similar inclusions: 

e Areas with a surface layer of silty clay or clay loam 
on similar positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard crops 

Major management factors: Flooding, fine surface 
texture, restricted permeability 

* Flooding hazard limitations should be considered 

before any cropping or capital improvements are 

installed. 

* The soil is too sticky to cultivate when it is wet and is 

too hard to cultivate when it is dry. 

» The restricted permeability requires proper irrigation 

design with a low application rate and a longer 

application period to prevent stand deterioration. 

* Returning crop residue to the soil or regularly adding 

other organic matter improves fertility, reduces 

crusting, and increases the water intake rate. 

e Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 


Major management factors: Flooding, shrink-swell, 
restricted permeability, low strength 
* Flooding can occur during the winter and early 
spring months. The foundation should be taller than 
normal or the buildings located on the highest 
elevations. Water should be intercepted by drainage 
ditches or a drainage system should be developed 
around the foundation. 
e The effect of shrinking and swelling can be 
minimized by using proper engineering designs or 
backfilling material that has a low shrink-swell 
potential. 
e Buildings and roads should be designed to offset 
the limited ability of the soil to support a load. 
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* Flooding can add additional water to the septic 
system. Diversion of flood waters reduces this 
limitation. 

The restricted permeability decreases the 
absorption capacity of the leach fields. Increasing the 
size of the leach field or using a specially designed 
system can overcome this limitation. 


Interpretive Groups 


Capability classification: 28-5, irrigated; 4s-5, 
nonirrigated 

MLRA: 17 

Vegetative soil group: C 


110—El Solyo silty clay loam, 0 to 2 
percent slopes 


Setting 


Landform: Low alluvial fans 

Elevation: 60 to 300 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 265 to 275 days 


Composition 


El Solyo silty clay loam and similar soils: 90 percent 
Dissimilar inclusions: 10 percent 


Characteristics of the El Solyo soil 


Parent material: Alluvium from sedimentary and 
metamorphic rock sources 


Typical profile 


Surface layer: 
0 to 17 inches—pale brown silty clay loam 
Subsoil: 
17 to 60 inches—pale brown silty clay loam and 
light yellowish brown silty clay 


Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 

Water table: Greater than 6 feet 

Available water capacity: Very high 

Most restrictive permeability: Slow 

Intake family: 0.5 

Surface runoff: Negligible to medium 
Highest shrink swell potential: High 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 
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Minor Components 


Dissimilar inclusions: 

* Stomar soils on higher positions 

* Vernalis soils on similar positions 

* Zacharias soils on higher positions 

Similar inclusions: 

* Areas with a surface layer of silty clay or clay loam 
on similar positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard crops 

Major management factors: Moderately fine surface 
texture, restricted permeability 

* The soil is too sticky to cultivate when it is wet and is 

too hard to cultivate when it is dry. 

* The restricted permeability requires proper irrigation 

design with a low application rate and a longer 

application period to prevent stand deterioration. 

* Returning crop residue to the soil or regularly adding 

other organic matter improves fertility, reduces 

crusting, and increases the water intake rate. 

* Furrow, border, and sprinkler irrigation Systems are 

suited to this unit. 


Homesite Development 


Major management factors: Shrink-swell, restricted 
permeability, low strength 

* The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 

potential. 

* Buildings and roads should be designed to offset the 

limited ability of the soil in this unit to support a load. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 

system can overcome this limitation. 


Interpretive Groups 


Capability classification: 2s-3, irrigated; 4s-3, 
nonirrigated 

MLRA: 17 

Vegetative soil group: C 


111—El Solyo clay loam, wet, 0 to 2 
percent slopes 


Setting 


Landform: Low alluvial fans 
Landscape features: As a result of the excessive 
application of water for irrigation, an apparent 
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water table has developed at a depth of 2 to 4 feet 
during the growing season. 

Elevation: 40 to 200 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 265 to 275 days 


Composition 


El Solyo clay loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the El Solyo soil 


Parent material: Alluvium from sedimentary and 
metamorphic rock sources 


Typical profile 


Surface layer: 
0 to 17 inches—pale brown clay loam 

Subsoil: 
17 to 60 inches—pale brown silty clay loam and 
light yellowish brown silty clay 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Well drained 

Water table: 4 to 6 feet below the soil surface from 
December to March and 2 to 4 feet below the 
surface from April to September 

Kind of water table: Apparent 

Available water capacity: Very high 

Most restrictive permeability: Slow 

Intake family: 0.5 

Surface runoff: Negligible to medium 

Highest shrink swell potential: High 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils on lower positions 

* Vernalis soils on similar positions 

Similar inclusions: 

* Areas with a surface layer of silty clay on similar 
positions 

* El Solyo soils that lack an apparent water table on 
higher positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard crops 
Major management factors: High water table, 
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moderately fine surface texture, restricted 
permeability 
* Irrigation must be carefully managed to avoid raising 
the water table. 
* Deep rooted crops are suited to areas with natural 
drainage or where a drainage system has been 
installed. 
e The soil is too sticky to cultivate when it is wet and is 
too hard to cultivate when it is dry. 
e The restricted permeability requires proper irrigation 
design with a low application rate and a longer 
application period to prevent stand deterioration. 
e Returning crop residue to the soil to regularly adding 
other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. 
e Furrow, border, and sprinkler irrigation systems are 
suited to this unit. 


Homesite Development 


Major management factors: High water table, shrink- 
swell, restricted permeability, low strength 

* Because of the wetness of the soil profile in the 

winter and early spring months, a drainage system 

should be developed around the foundation. 

* The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 

potential. 

* Buildings and roads should be designed to offset 

the limited ability of the soi! in this unit to support a 

load. 

* When septic tanks are used, a high water table and 

restricted permeability decreases the absorption 

capacity of the leach field. A mounded leach field or 

other specialized leach field can overcome these 

limitations. 


Interpretive Groups 


Capability classification: 2w-3, irrigated; 4w-3, 
nonirrigated 

MLRA: 17 

Vegetative soil group: C 


116—El Solyo silty clay loam, 0 to 2 
percent slopes, rarely flooded 


Setting 


Landform: Low alluvial fans 

Elevation: 60 to 300 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
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Frost-free period: 265 to 275 days 
Composition 


El Solyo silty clay loam and similar soils: 90 percent 
Dissimilar inclusions: 10 percent 


Characteristics of the El Solyo soil 


Parent material: Alluvium from sedimentary and 
metamorphic rock sources 


Typical profile 


Surface layer: 
0 to 17 inches—pale brown silty clay loam 
Subsoil: 
17 to 60 inches—pale brown silty clay loam and 
light yellowish brown silty clay 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very high 
Most restrictive permeability: Slow 
Intake family: 0.5 
Surface runoff: Negligible to medium 
Highest shrink swell potential: High 
Hazard of flooding: Rare, for brief periods, from 
October through April 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Vernalis soils on similar positions 

* Zacharias soils on higher positions 

Similar inclusions: 

* Areas with a surface layer of silty clay or clay loam 
on similar positions 


Use and Management 


Irrigated Crops 


Commonly grown crops: Row, field, and orchard 
crops 
Major management factors: Moderately fine textured 
surface, restricted permeability 
* The soil is too sticky to cultivate when it is wet and is 
too hard to cultivate when it is dry. 
٭‎ The restricted permeability requires proper irrigation 
design with a low application rate and a longer 
application period to prevent stand deterioration. 
e Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. 
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* Furrow, border, and sprinkler irrigation systems are 
suited to this unit. 


Homesite Development 


Major management factors: Flooding, shrink-swell, 
restricted permeability, low strength 
* Flooding can occur during the winter and early 
spring months. The foundation should be taller than 
normal or the buildings located on the highest 
elevations. Water should be intercepted by drainage 
ditches or a drainage system should be developed 
around the foundation. 
* The effect of shrinking and swelling can be 
minimized by using proper engineering designs or 
backfilling material that has a low shrink-swell 
potential. 
* Buildings and roads should be designed to offset 
the limited ability of the soil in this unit to support a 
load. 
* Flooding can add additional water to the septic 
system. Diversion of flood waters reduces this 
limitation. 
* The restricted permeability decreases the 
absorption capacity of the leach fields. Increasing the 
size of the leach field or using a specially designed 
system can overcome this limitation. 


Interpretive Groups 
Capability classification: 2s-3, irrigated; 4s-3, 
nonirrigated 


MLRA: 17 
Vegetative soil group: C 


120—Vernalis-Zacharias complex, 0 to 2 
percent slopes 


Setting 


Landform: Alluvial fans 

Elevation: 50 to 300 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Vernalis clay loam and similar soils: 45 percent 
Zacharias clay loam and similar soils: 40 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Vernalis soil 


Parent material: Alluvium from mixed rock sources 
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Typical profile 


Surface layer: 
0 to 20 inches—brown clay loam 
Subsoil: 
20 to 62 inches—yellowish brown and light 
yellowish brown clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Moderately slow surface 
over moderate subsoil 
intake family: 0.7 
Surface runoff: Negligible to low 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel —high; concrete—low 


Characteristics of the Zacharias soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 

0 to 14 inches—brown clay loam 
Subsoil: 

14 to 66 inches—yellowish brown clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Moderately slow 
Intake family: 0.5 
Surface runoff: Negligible to low 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils on lower positions 

* Stomar soils on slightly higher positions 
Similar inclusions: 

* Areas with a surface layer of silty clay loam on 
similar positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard crops 
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Major management factors: Few limitations 
* Furrow, border, and sprinkler irrigation systems are 
suited to this unit (figure 7). 


Homesite Development 


Major management factors: Vernalis—-restricted 
permeability, low strength; Zacharias—restricted 
permeability 

e Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 

e The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 
system can overcome this limitation. 


Interpretive Groups 


Capability classification: 1, irrigated; 4c-1, nonirrigated 
MLRA: 17 
Vegetative soil group: A 
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121—Vernalis loam, wet, 0 to 2 percent 
slopes 


Setting 


Landform: Alluvial fans 

Landscape features: As a result of the excessive 
application of water for irrigation, an apparent 
water table has developed at a depth of 2 to 4 feet 
during the growing season. 

Elevation: 25 to 275 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Vernalis loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Figure 7. Irrigation of an apricot orchard in an area of Vernalis-Zacharias complex, 0 to 2 percent slopes. 
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Characteristics of the Vernalis soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 20 inches—brown loam 

Subsoil: 
20 to 62 inches—yellowish brown and light 
yellowish brown clay loam 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Well drained 

Water table: 4 to 6 feet below the soil surface from 
October to March and 2 to 4 feet below the 
surface from April to September 

Kind of water table: Apparent 

Available water capacity: High 

Most restrictive permeability: Moderate 

Intake family: 1.5 

Surface runoff: Negligible to low 

Highest shrink swell potential: Moderate 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils in basins 

* Zacharias soils on higher positions 

Similar inclusions: 

* Areas with a surface layer of clay loam on similar 
positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard crops 

Major management factors: Depth to seasonal high 
water table 

* irrigation must be carefully managed to avoid raising 

the water table. 

* Deep rooted crops are suited to areas with natural 

drainage or where a drainage system has been 

installed. 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 


Major management factors: High water table, 
restricted permeability, low strength 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 

* When septic tanks are used, a high water table and 
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restricted permeability decreases the absorption 
capacity of the leach field. A mounded leach field or 
other specialized leach field can overcome these 
limitations. 


Interpretive Groups 


Capability classification: 2w-2, irrigated; 4w-2, 
nonirrigated 

MLRA: 17 

Vegetative soil group: A 


122—Vernalis loam, 0 to 2 percent slopes 


Setting 


Landform: Alluvial fans 

Elevation: 25 to 300 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Vernalis loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Vernalis soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 20 inches—brown loam 

Subsoil: 
20 to 62 inches—yellowish brown and light 
yellowish brown clay loam 

Depth class: Very deep 

Depth to bedrock: Greater than 5 feet 

Natural drainage class: Well drained 

Depth to seasonal high water table: Greater than 6 
feet 

Available water capacity: High 

Most restrictive permeability: Moderate 

Intake family: 1.5 

Surface runoff: Negligible to low 

Shrink swell potential: Low 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Slight 

Hazard of soil bloswing in bare areas: Slight 

Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 
* Capay soils on concave positions 
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* Stomar soils on higher positions 

* Zacharias soils on higher positions 
Similar inclusions: 

* Areas with a surface layer of clay loam 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard 
crops 

Major management factors: None 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 

e Returning crop residue to the soil or regularly 

adding other organic matter improves fertility, reduces 

crusting, and maintains the water intake rate. 


Homesite Development 


Major management factors: Low strength 
* Buildings and roads should be designed to offset 
the limited ability of the soil to support a load. 


Interpretive Groups 


Capability classification: 1, irrigated; 4c-1, nonirrigated 
MLRA:17 
Vegetative soil group: A 


123—Vernalis clay loam, wet, 0 to 2 
percent slopes 


Setting 


Landform: Alluvial fans 

Landscape features: As a result of the excessive 
application of water for irrigation, an apparent 
water table has developed at a depth of 2 to 4 feet 
during the growing season. 

Elevation: 25 to 300 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Vernalis clay loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Vernalis soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 20 inches—brown clay loam 
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Subsoil: 
20 to 62 inches—yellowish brown and light 
yellowish brown clay loam 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Well drained, but is now 
moderately well drained, because of an apparent 
water table 

Water table: 4 to 6 feet below the soil surface, from 
January through December 

Kind of water table: Apparent 

Available water capacity: High 

Most restrictive permeability: Moderately slow surface 
over moderate subsoil 

Intake family: 0.7 

Surface runoff: Negligible to low 

Shrink swell potential: Moderate 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils in concave positions 

e Stomar soils on slightly higher positions 

e Zacharias soils on slightly higher positions 
Similar inclusions: 

* Areas with a surface layer of silty clay loam on 
similar positions 


Use and Management 


Irrigated Crops 


Commonly grown crops: Row, field, and orchard 
crops 

Major management factors: High water table 

e High water table limits the suitability for deep rooted 

crops or can cause crop damage. 

* Deep rooted crops are suited to areas with natural 

drainage or where a drainage system has been 

installed. 

e Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 


Major management factors: High water table, 
restricted permeability, low strength 

* Buildings and roads should be designed to offset 

the limited ability of the soil to support a load. 

e When septic tanks are used, a high water table and 

restricted permeability decreases the absorption 

capacity of the leach field. A mounded leach field or 

other specialized leach field can overcome this 

limitation. 
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Interpretive Groups 


Capability classification: 2w-2, irrigated; 4w-2, 
nonirrigated 

MLRA: 17 

Vegetative soil group: A 


125—Vernalis clay loam, 0 to 2 percent 
slopes 


Setting 


Landform: Alluvial fans 

Elevation: 75 to 280 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Vernalis clay loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Vernalis soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 20 inches—brown clay loam 
Subsoil: 
20 to 62 inches—yellowish brown and light 
yellowish brown clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Depth to water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Moderately slow surface 
over moderate subsoil 
Intake family: 0.7 
Surface runoff: Negligible to low 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils in concave positions 

* Stomar soils on slightly higher positions 

* Zacharias soils on slightly higher positions 
Similar inclusions: 

* Areas with a surface layer of silty clay loam on 
similar positions 
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Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard crops 
Major management factors: Few limitations 

* Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. 


Homesite Development 


Major management factors: Restricted permeability, 
low strength 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 

System can overcome this limitation. 


Interpretive Groups 


Capability classification: 1, irrigated; unit 4c-1, 
nonirrigated 

MLRA: 17 

Vegetative soil group: A 


126—Vernalis-Zacharias complex, 0 to 2 
percent slopes, rarely flooded 


Setting 


Landform: Alluvial fans 

Elevation: 25 to 250 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annua! temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Vernalis clay loam and similar soils: 45 percent 
Zacharias clay loam and similar soils: 40 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Vernalis soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 20 inches—brown clay loam 
Subsoil: 
20 to 62 inches—yellowish brown and light 
yellowish brown clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
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Water table: Greater than 6 feet 

Available water capacity: High 

Most restrictive permeability: Moderately slow surface 
over moderate subsoil 

Intake family: 0.7 

Surface runoff: Negligible to low 

Highest shrink swell potential: Moderate 

Hazard of flooding: Rare, for brief periods, from 
October through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—low 


Characteristics of the Zacharias soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 14 inches—brown clay loam 
Subsoil: 
14 to 66 inches—yellowish brown clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Moderately slow 
Intake family: 0.5 
Surface runoff: Negligible to low 
Highest shrink swell potential: Moderate 
Hazard of flooding: Rare, for brief periods, from 
October through April 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils in concave positions 

* Stomar soils on slightly higher positions 
Similar inclusions: 

* Areas with a surface layer of silty clay loam on 
similar positions 


Use and Management 
Irrigated Crops 


Major management factors: Vernalis and Zacharias— 
flooding 

Commonly grown crops: Row, field, and orchard 
crops 

* Flooding hazard limitations should be considered 

before any cropping or capital improvements are 

installed. 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 
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Homesite Development 


Major management factors: Vernalis—flooding, 
restricted permeability, low strength; Zacharias— 
flooding, restricted permeability 

* Flooding can occur during the winter and early 

spring months. The foundation should be taller than 

normal or the buildings located on the highest 
elevations. Water should be intercepted by drainage 
ditches or a drainage system should be developed 
around the foundation. 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 

* Flooding can add additional water to the septic 

system. Diversion of flood waters reduces this 

limitation. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 

System can overcome this limitation. 


Interpretive Groups 


Capability classification: 1, irrigated; 4w-2, 
nonirrigated 

MLRA: 17 

Vegeiative soil group: A 


127—Vernalis loam, 0 to 2 percent 
slopes, rarely flooded 


Setting 


Landform: Alluvial fans 

Elevation: 100 to 150 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Vernalis loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Vernalis soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 20 inches—brown loam 

Subsoil: 
20 to 62 inches—yellowish brown and light 
yellowish brown clay loam 
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Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Well drained 

Water table: Greater than 6 feet 

Available water capacity: High 

Most restrictive permeability: Moderate 

Intake family: 1.5 

Surface runoff: Negligible to low 

Highest shrink swell potential: Moderate 

Hazard of flooding: Rare, for brief periods, from 
October through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils in concave positions 

* Stomar soils on higher positions 

* Zacharias soils on higher positions 
Similar inclusions: 

* Areas with a surface layer of clay loam 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard 
crops 

Major management factors: Flooding 

* Flooding hazard limitations should be considered 

before any cropping or capital improvements are 

installed. 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 


Major management factors: Flooding, low strength 

* Flooding can occur during the winter and early 
spring months. The foundation should be taller than 
normal or the buildings located on the highest 
elevations. Water should be intercepted by drainage 
ditches or a drainage system should be developed 
around the foundation. 

* Buildings and roads should be designed to offset 
the limited ability of the soil in this unit to support a 
load. 


Interpretive Groups 


Capability classification: 1, irrigated; 4w-2, 
nonirrigated 

MLRA: 17 

Vegetative soil group: A 


128—Water 
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130—Stomar clay loam, 0 to 2 percent 
slopes 


Setting 


Landform: Dissected alluvial fans 

Elevation: 40 to 360 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Stomar clay loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Stomar soil 


Parent material: Alluvium from sedimentary rock 
Sources 


Typical profile 


Surface layer: 
O to 11 inches—yellowish brown clay loam 
Subsoil: 
11 to 38 inches—yellowish brown clay loam and 
clay 
38 to 60 inches—light yellowish brown clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very high 
Most restrictive permeability: Slow 
Intake family: 0.5 
Surface runoff: Negligible to medium 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils in concave positions 

* Vernalis soils on slightly lower positions 

* Zacharias soils on similar positions 

Similar inclusions: 

* Areas with a surface layer of silty clay loam on 
similar positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard 
crops 
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Major management factors: Restricted permeability 

* The restricted permeability requires proper irrigation 
design with a low application rate and a longer 
application period to prevent stand deterioration. 

* Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. 

e Furrow, border, and sprinkler irrigation systems are 
suited to this unit. 


Homesite Development 


Major management factors: Shrink-swell, restricted 
permeability, low strength 

e The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 

potential. 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 

system can overcome this limitation. 


Interpretive Groups 


Capability classification: 2s-3, irrigated; 4s-3, 
nonirrigated 

MLRA: 17 

Vegetative soil group: C 


131—Stomar clay loam, wet, 0 to 2 
percent slopes 


Setting 


Landform: Dissected alluvial fans 

Landscape features: As a result of the excessive 
application of water for irrigation, an apparent 
water table has developed at a depth of 2 to 4 feet 
during the growing season. 

Elevation: 30 to 100 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Stomar clay loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Stomar soil 


Parent material: Alluvium from mixed rock sources 
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Typical profile 


Surface layer: 
0 to 11 inches—yellowish brown clay loam 
Subsoil: 
11 to 38 inches—yellowish brown clay loam and 
clay 
38 to 60 inches—light yellowish brown clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: 4 to 6 feet below the soil surface, from 
October to March; 2 to 4 feet from April to 
September 
Kind of water table: Apparent 
Available water capacity: High 
Most restrictive permeability: Slow 
Intake family: 0.5 
Surface runoff: Negligible to medium 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

e Capay soils on lower positions 

* Vernalis soils on slightly lower positions 

e Zacharias soils on similar positions 

Similar inclusions: 

Areas with a surface layer of silty clay loam on similar 
positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard 
crops 
Major management factors: High water table, 
restricted permeability 
* High water table limits the suitability for deep rooted 
crops or can cause crop damage. 
* Irrigation must be carefully managed to avoid raising 
the water table. 
* Deep rooted crops are suited to areas with natural 
drainage or where a drainage system has been 
installed. 
e The restricted permeability requires proper irrigation 
design with a low application rate and a longer 
application period to prevent stand deterioration. 
* Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. 
e Furrow, border, and sprinkler irrigation systems are 
suited to this unit. 
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Homesite Development 


Major management factors: High water table, shrink- 
swell, restricted permeability, low strength 

* Because of the wetness of the soil profile in the 

winter and early spring months, a drainage system 

should be developed around the foundation. 

* The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 

potential. 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 

* When septic tanks are used, a high water table and 

restricted permeability limits the absorption capacity 

of the leach field. A mounded leach field or other 

specialized leach field can overcome these 

limitations. 


Interpretive Groups 


Capability classification: 2w-3, irrigated; 4w-3, 
nonirrigated 

MLRA: 17 

Vegetative soil group: C 


140—Zacharias clay loam, 0 to 2 percent 
slopes 


Setting 


Landform: Alluvial fans and low stream terraces 
Elevation: 50 to 400 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Zacharias clay loam and similar soils: 90 percent 
Dissimilar inclusions: 10 percent 


Characteristics of the Zacharias soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Suríace layer: 

0 to 14 inches—brown clay loam 
Subsoil: 

14 to 66 inches—yellowish brown clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 


Soil Survey 


Water table: Greater than 6 feet 

Available water capacity: High 

Most restrictive permeability: Moderately slow 
Intake family: 0.5 

Surface runoff: Negligible to low 

Highest shrink swell potential: Moderate 
Hazard of flooding: None 

Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils on lower positions 

* Stomar soils on similar positions 

* Vernalis soils on slightly lower positions 
Similar inclusions: 

* Areas with a surface layer of silty clay loam on 
similar positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard crops 
Major management factors: Few limitations 

* Furrow, border, and sprinkler irrigation systems are 
Suited to this unit. 


Homesite Development 


Major management factors: Restricted permeability, 
low strength 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 

System can overcome this limitation. 

* Buildings and roads should be designed to offset the 

limited ability of the soil in this unit to support a load. 


Interpretive Groups 
Capability classification: 1, irrigated; 4c-1, nonirrigated 


MLRA: 17 
Vegetative soil group: A 


141—Zacharias clay loam, wet, 0 to 2 
percent slopes 


Setting 


Landform: Alluvial fans and low stream terraces 

Landscape features: As a result of the excessive 
application of water for irrigation water, an 
apparent water table has developed at a depth of 
2 to 4 feet during the growing season. 

Elevation: 50 to 400 feet 


Stanislaus County, California, Western Part 


Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frosi-free period: 260 to 280 days 


Composition 


Zacharias clay loam and similar soils: 90 percent 
Dissimilar inclusions: 10 percent 


Characteristics of the Zacharias soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 14 inches—brown clay loam 
Subsoil: 
14 to 66 inches—yellowish brown clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: 4 to 6 feet below the soil surface, from 
October to March; 2 to 4 feet from April to 
September 
Kind of water table: Apparent 
Available water capacity: High 
Most restrictive permeability: Moderately slow 
Intake family: 0.5 
Surface runoff: Negligible to low 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils on lower positions 

Stomar soils on similar positions‏ ٭ 

e Vernalis soils on slightly lower positions 
Similar inclusions: 

* Areas with a surface layer of silty clay loam on 
similar positions 


Use and Management 
irrigated Crops 


Commonly grown crops: Row, field, and orchard 
crops 

Major management factors: High water table 

* High water table limits the suitability for deep rooted 

crops or can cause crop damage. 

e Irrigation must be carefully managed to avoid raising 

the water table. 

* Deep rooted crops are suited to areas with natural 
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drainage or where a drainage system has been 
installed. 

« Furrow, border, and sprinkler irrigation systems are 
suited to this unit. 


Homesite Development 


Major management factors: High water table, 
restricted permeability, low strength 

e Because of the wetness of the soil profile in the 

winter and early spring months, a drainage system 

should be developed around the foundation. 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 

» When septic tanks are used, a high water table and 

restricted permeability decreases the absorption 

capacity of the leach field. A mounded leach field or 

other specialized leach field can overcome these 

limitations. 


Interpretive Groups 
Capability classification: 2w-2, irrigated; 4w-2, 
nonirrigated 


MLRA: 17 
Vegetative soil group: A 


142—Zacharias gravelly clay loam, 0 to 2 
percent slopes 


Setting 


Landform: Alluvial fans and low stream terraces 
Elevation: 50 to 400 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Zacharias gravelly clay loam and similar soils: 90 
percent 
Dissimilar inclusions: 10 percent 


Characteristics of the Zacharias soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
O to 14 inches—brown gravelly clay loam 
Subsoil: 
14 to 66 inches—yellowish brown gravelly clay 
loam 
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Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 

Water table: Greater than 6 feet 

Available water capacity: Moderate 

Most restrictive permeability: Moderately slow 
Intake family: 0.5 

Surface runoff: Negligible to low 

Highest shrink swell potential: Moderate 
Hazard of flooding: None 

Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils on lower positions 

* Stomar soils on similar positions 

* Vernalis soils on slightly lower positions 

Similar inclusions: 

* Areas with a surface layer of clay loam on similar 
positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard crops 
Major management factors: Surface rock fragments 

* Surface rock fragments cause rapid wear of tillage 
equipment. 

* Furrow, border, and sprinkler irrigation systems are 
suited to this unit. 


Homesite Development 


Major management factors: Restricted permeability, 
low strength 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 

system can overcome this limitation. 

* Buildings and roads should be designed to offset the 

limited ability of the soil in this unit to support a load. 


Livestock Grazing 


Common plants on ihe Zacharias soil: Soft chess, 
filaree, wild oats, and red brome 

Major management factors: Gravelly moderately fine 
surface texture 

* Trampling by livestock can occur when the soil is too 

wet, which reduces productivity and increases runoff. 


Interpretive Groups 


Capability classification: 2s-4, irrigated; 4s-4, 
nonirrigated 

MLRA: 17 

Ecological site: Loamy 


Soil Survey 


Vegetative soil group: A 


144—Zacharias gravelly clay loam, 2 to 5 
percent slopes 


Setting 


Landform: Alluvial fans and low stream terraces 
Elevation: 50 to 400 feet 

Slope features: Gently sloping 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Zacharias gravelly clay loam and similar soils: 90 
percent 
Dissimilar inclusions: 10 percent 


Characteristics of the Zacharias soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
O to 14 inches—brown gravelly clay loam 
Subsoil: 
14 to 66 inches—yellowish brown gravelly clay 
loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water iable: Greater than 6 feet 
Available water capacity: Moderate 
Most restrictive permeability: Moderately slow 
intake family: 0.5 
Surface runoff: Low 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils on concave positions 

* Stomar soils on similar positions 

* Vernalis soils on slightly lower positions 

Similar inclusions: 

* Areas with a surface layer of clay loam on similar 
positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, fieid, and orchard crops 


Stanislaus County, California, Western Part 


Major management factors: Slope, hazard of water 
erosion, surface rock fragments 

* All tillage should be on the contour or across the 

slope. 

* When soil is bare, erosion can be reduced by crop 

residue management or the establishment of a cover 

crop. 

* Surface rock fragments cause rapid wear of tillage 

equipment. 

* Sprinkler and drip irrigation systems are suited to 

this unit. 

* Use of this method permits the even, controlled 

application of water, reduces runoff, and minimizes the 

risk of erosion. 


Livestock Grazing 


Common plants on the Zacharias soil: Soft chess, 
filaree, wild oats, and red brome 

Major management factors: Gravelly moderately fine 
surface texture 

» Trampling by livestock can occur when the soil is 

too wet, which reduces productivity and increases 

runoff. 


Homesite Development 


Major management factors: Restricted permeability, 
low strength 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 

system can overcome this limitation. 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 


Interpretive Groups 


Capability classification: 2e-4, irrigated; 4e-4, 
nonirrigated 

MLRA: 17 

Ecological site: Loamy 

Vegetative soil group: A 


145—Zacharias clay loam, 2 to 5 percent 
slopes 


Setting 


Landform: Alluvial fans and low stream terraces 
Elevation: 200 to 400 feet 

Slope features: Gently sloping 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 
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Composition 


Zacharias clay loam and similar soils: 90 percent 
Dissimilar inclusions: 10 percent 


Characteristics of the Zacharias soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 

0 to 14 inches—brown clay loam 
Subsoil: 

14 to 66 inches—yellowish brown clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Moderately slow 
intake family: 0.5 
Surface runoff: Low 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Alo soils in concave positions in the Oak Run and 
Orstimba Creek Areas 

* Cortina soils in drainageways 

Stomar soils on similar positions‏ ٭ 

* Vaquero soils in concave positions in the Oak Run 
and Orstimba Creek Areas 

* Vernalis soils on slightly lower positions 

Similar inclusions: 

e Areas with a surface layer of gravelly clay loam on 
similar positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard crops 

Major management factors: Slope, hazard of water 
erosion 

* All tillage should be on the contour or across the 

slope. 

* When soil is bare, erosion can be reduced by crop 

residue management or the establishment of a cover 

crop. 

* Sprinkler and drip irrigation systems are suited to 

this unit. 

* Use of this method permits the even, controlled 

application of water, reduces runoff, and minimizes the 

risk of erosion. 
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Livestock Grazing 


Common plants on the Zacharias soil: Soft chess, 
filaree, wild oats, and red brome 

Major management factors: Moderately fine surface 
texture 

* Trampling by livestock can occur when the soil is too 

wet, which reduces productivity and increases runoff. 


Homesite Development 


Major management factors: Restricted permeability, 
low strength 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 

system can overcome this limitation. 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 


Interpretive Groups 


Capability classification: 2e-1, irrigated; 4e-1, 
nonirrigated 

MLRA: 17 

Ecological site: Clayey 

Vegetative soil group: A 


146—Zacharias clay loam, 0 to 2 percent 
slopes, rarely flooded 
Setting 
Landform: Alluvial fans and low stream terraces 
Elevation: 50 to 400 feet 
Slope features: Nearly level 
Vegetation: Annual grasses and forbs 
Mean annual precipitation: 10 to 12 inches 


Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Zacharias clay loam and similar soils: 90 percent 
Dissimilar inclusions: 10 percent 


Characteristics of the Zacharias soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 14 inches—brown clay loam 
Subsoil: 
14 to 66 inches—yellowish brown clay loam 


Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 


Soil Survey 


Natural drainage class: Well drained 

Water table: Greater than 6 feet 

Available water capacity: High 

Most restrictive permeability: Moderately slow 

Intake family: 0.5 

Surface runoff: Negligible to low 

Highest shrink swell potential: Moderate 

Hazard of flooding: Rare, for brief periods, from 
October through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils on concave positions 

* Stomar soils on similar positions 

* Vernalis soils on slightly lower positions 
Similar inclusions: 

* Areas with a surface layer of silty clay loam on 
similar positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard 
crops 

Major management factors: Flooding 

* Flooding hazard limitations should be considered 

before any cropping or capital improvements are 

installed. 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 


Major management factors: Flooding, restricted 
permeability, low strength 
* Flooding can occur during the winter and early 
spring months. The foundation should be taller than 
normal or the buildings located on the highest 
elevations. Water should be intercepted by drainage 
ditches or a drainage system should be developed 
around the foundation. 
* The restricted permeability decreases the 
absorption capacity of the leach fields. Increasing the 
size of the leach field or using a specially designed 
System can overcome this limitation. 
* Buildings and roads should be designed to offset 
the limited ability of the soil in this unit to support a 
load. 


Interpretive Groups 


Capability classification: 1, irrigated; 4w-2, nonirrigated 
MLRA: 17 
Vegetative soil group: A 


Stanislaus County, California, Western Part 


147—Zacharias gravelly clay loam, 0 to 2 
percent slopes, rarely flooded 


Setting 


Landform: Alluvial fans and low stream terraces 
Elevation: 50 to 400 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Zacharias gravelly clay loam and similar soils: 90 
percent 
Dissimilar inclusions: 10 percent 


Characteristics of the Zacharias soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 14 inches—brown gravelly clay loam 
Subsoil: 
14 to 66 inches—yellowish brown gravelly clay 
loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Moderate 
Most restrictive permeability: Moderately slow 
Intake family: 0.5 
Suríace runoff: Negligible to low 
Highest shrink swell potential: Moderate 
Hazard of flooding: Rare, for brief periods, from 
October through April 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

e Capay soils on concave positions 

e Stomar soils on similar positions 

* Vernalis soils on slightly lower positions 

Similar inclusions: 

» Areas with a surface layer of clay loam on similar 
positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard 
crops 
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Major management factors: Surface rock fragments 

e Surface rock fragments cause rapid wear of tillage 
equipment. 

e Furrow, border, and sprinkler irrigation systems are 
suited to this unit. 


Homesite Development 


Major management factors: Flooding, restricted 
permeability, low strength 
* Flooding can occur during the winter and early 
spring months. The foundation should be taller than 
normal or the buildings located on the highest 
elevations. Water should be intercepted by drainage 
ditches or a drainage system should be developed 
around the foundation. 
* The restricted permeability decreases the 
absorption capacity of the leach fields. Increasing the 
size of the leach field or using a specially designed 
system can overcome this limitation. 
e Buildings and roads should be designed to offset 
the limited ability of the soil in this unit to support a 
load. 


Livestock Grazing 


Common plants on the Zacharias soil: Soft chess, 
filaree, wild oats, and red brome 

Major management factors: Gravelly moderately fine 
surface texture 

* Trampling by livestock can occur when the soil is 

too wet, which reduces productivity and increases 

runoff. 


Interpretive Groups 


Capability classification: 1, irrigated; 4w-2, nonirrigated 
MLRA: 17 

Ecological site: Loamy 

Vegetative soil group: A 


150—Columbia fine sandy loam, 0 to 2 
percent slopes, occasionally flooded 


Setting 


Landform: Flood plains 

Landscape features: This unit is located in a 
designated floodway. Channeling and deposition 
are common along streambanks. Redoximorphic 
features in the profile indicate a somewhat poorly 
drained soil. However, levees and reclamation 
projects have lowered the water table. 

Elevation: 25 to 50 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
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Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Columbia fine sandy loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Columbia soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Suríace layer: 
0 to 14 inches—light brownish gray and pale 
brown fine sandy loam 

Underlying material: 
14 to 60 inches—brown and pale brown stratified 
sandy loam to fine sandy loam 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natura! drainage class: Somewhat poorly drained 

Water table: 3 to 5 feet below the soil surface, from 
December to April 

Kind of water table: Apparent 

Available water capacity: Moderate 

Most restrictive permeability: Moderately rapid 

Intake family: 1.5 

Surface runoff: Negligible or very low 

Highest shrink swell potential: Low 

Hazard of flooding: Occasional, for brief to long 
periods from December through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—moderate; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Dello soils on similar positions 

* Dospalos soils on similar positions 

* Merritt soils on similar positions 

Similar inclusions: 

* Areas with a surface layer of sandy loam on similar 
positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row and field crops 

Major management factors: Flooding, high water table, 
lateral seepage 

* Flooding and high water table limitations should be 

considered when planning stand renovation or 

reestablishment. 

* Irrigation must be carefully managed to avoid raising 

the water table. 


Soil Survey 


* This unit is subject to lateral seepage in wet years 
when the water level is high. 

* Furrow, border, and sprinkler irrigation systems are 
suited to this unit. 


Homesite Development 


Major management factors: Flooding, high water 

table 
* Flocding and a high water table can occur during the 
winter and early spring months. The foundation 
should be taller than normal or the buildings located 
on the highest elevations. Water should be intercepted 
by drainage ditches or a drainage system should be 
developed around the foundation. 
* When septic tanks are used, a high water table limits 
the absorption capacity of the leach field. A mounded 
leach field or other specialized leach field can 
overcome this limitation. 
* Flooding can add additional water to the septic 
System. Diversion of flood waters reduces this 
limitation. 


Interpretive Groups 


Capability classification: 2w-2, irrigated; 4w-2, 
nonirrigated 

MLRA: 17 

Vegetative soil group: E 


151—Columbia complex, 0 to 2 percent 
slopes, occasionally flooded 


Setting 


Landform: Flood plains 

Landscape features: This unit is located in a 
designated floodway. Redoximorphic features in 
the profile indicate a somewhat poorly drained soil. 
However, levees and reclamation projects have 
lowered the water table. 

Slope features: Nearly level 

Elevation: 25 to 50 feet 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Columbia fine sandy loam and similar soils: 45 
percent 

Columbia fine sandy loam, sandy substratum, and 
similar soils: 40 percent 

Dissimilar inclusions: 15 percent 


Stanislaus County, California, Western Part 


Characteristics of Columbia fine sandy 
loam 


Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 14 inches—light brownish gray and pale 
brown fine sandy loam 

Underlying material: 
14 to 60 inches—brown to pale brown stratified 
sandy loam and fine sandy loam 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Somewhat poorly drained 

Water table: 3 to 5 feet below the soil surface, from 
December to April 

Kind of water table: Apparent 

Available water capacity: Moderate 

Most restrictive permeability: Moderately rapid 

Intake family: 1.5 

Surface runoff: Negligible or very low 

Highest shrink swell potential: Low 

Hazard of flooding: Occasional, for brief to long 
periods, from December through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—moderate; concrete—low 


Characteristics of Columbia fine sandy loam, 
sandy substratum 


Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 12 inches—brown and pale brown fine sandy 
loam 

Underlying material: 
12 to 41 inches—brown and pale brown sandy 
loam 
41 to 60 inches—light gray stratified loamy sand 
and sand 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Somewhat poorly drained 

Water table: 3 to 5 feet below the soil surface, from 
December to April 

Kind of water table: Apparent 

Available water capacity: Moderate 

Most restrictive permeability: Moderate 

Intake family: 1.5 

Suríace runoff: Negligible to low 

Highest shrink swell potential: Low 
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Hazard of flooding: Occasional, for brief to long 
periods, from December through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—moderate; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Dello soils on similar positions 

* Dospalos soils on similar positions 

* Merritt soils on similar positions 

Similar inclusions: 

* Areas with a surface layer of sandy loam on similar 
positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row and field crops 

Major management factors: Columbia—flooding, high 
water table, lateral seepage; Columbia, sandy 
substratum—flooding, high water table, lateral 
seepage, coarse textured underlying material 

Flooding and high water table limitations should be‏ ٭ 

considered when planning stand renovation or 

reestablishment. 

* Irrigation must be carefully managed to avoid raising 

the water table. 

* This unit is subject to lateral seepage in wet years 

when the water level is high. 

* Water should be applied in amounts sufficient to wet 

the root zone but in amounts small enough to minimize 

the leaching of plant nutrients. 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 


Major management factors: Columbia—flooding, high 
water table; Columbia, sandy substratum— 
flooding, high water table, poor filter 

* Flooding and a high water table can occur during the 

winter and early spring months. The foundation 

should be taller than normal or the buildings located 
on the highest elevations. Water should be intercepted 
by drainage ditches or a drainage system should be 
developed around the foundation. 

* When septic tanks are used, a high water table limits 

the absorption capacity of the leach field. A mounded 

leach field or other specialized leach field can 
overcome this limitation. 

* Flooding can add additional water to the septic 

system. Diversion of flood waters reduces this 

limitation. 
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* The coarse texture of the underlying material limits 
filtering capacity. Inadequately filtered effluent can 
contaminate the surface or ground water. Special 
designs can overcome this limitation. 

* As the density of homesites increase, a community 
disposal system should be considered. 


Interpretive Groups 


Capability classification: Columbia—2w-2, irrigated; 
4w-2, nonirrigated; Columbia, sandy substratum— 
3w-11, irrigated; 4w-11, nonirrigated 

MLRA: 17 

Vegetative soil group: Columbia—E; Columbia, sandy 
substratum—B 


153—Columbia fine sandy loam, 
channeled, partially drained, 0 to 2 
percent slopes, frequently flooded 


Setting 


Landform: Flood plains 

Elevation: 25 to 50 feet 

Landscape features: This unit is located in a 
designated floodway and is not protected by any 
levee system. Channeling and deposition are 
common along streambanks. Redoximorphic 
features in the profile indicate a somewhat poorly 
drained soil. However, drainage has now been 
improved by reclamation projects. 

Slope features: Nearly level; channeled with numerous 
intermittent drainageways 

Vegetation: Annual grasses, forbs, and hydrophytic 
vegetation 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Columbia fine sandy loam and similar soils: 85 
percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Columbia soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
Oto 14 inches—light brownish gray and pale 
brown fine sandy loam 

Underlying material: 
14 to 60 inches— brown and pale brown stratified 
fine sandy loam to sandy loam 


Soil Survey 


Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Somewhat poorly drained 

Water table: 3 to 5 feet below the soil surface, from 
December to April 

Kind of water table: Apparent 

Available water capacity: Moderate 

Most restrictive permeability: Moderately rapid 

Intake family: 1.5 

Surface runoff: Negligible or very low 

Highest shrink swell potential: Low 

Hazard of Flooding: Frequent, for brief to long periods, 
from December through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—moderate; concrete— 
low 


Minor Components 


Dissimilar inclusions: 

* Dello soils on similar positions 

* Dospalos soils on similar positions 

* Merritt soils on similar positions 

Similar inclusions: 

* Areas with a surface layer of sandy loam on similar 
positions 


Use and Management 
Wildlife Habitat 
Major management factors: Few limitations 
Irrigated Crops 


Commonly grown crops: Row and field crops 

Major management factors: Channeled landscape, 
flooding, high water table, lateral seepage 

* Land leveling the channeled landscape may require 

deep cuts that will expose highly variable stratified 

substrata. 

* Flooding and high water table limitations should be 

considered when planning stand renovation or 

reestablishment. 

* Irrigation must be carefully managed to avoid raising 

the water table. 

* This unit is subject to lateral seepage in wet years 

when the water level is high. 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Interpretive Groups 


Capability classification: 4w-2, irrigated; 4w-2, 
nonirrigated 

MLRA: 17 

Vegetative soil group: E 
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155—Columbia fine sandy loam, 0 to 2 
percent slopes, rarely flooded 


Setting 


Landform: Flood plains 

Elevation: 25 to 50 feet 

Landscape features: The construction of a system of 
levees and large upstream dams has reduced the 
hazard of flooding. Redoximorphic features in the 
profile indicate a somewhat poorly drained soil. 
However, levees and reclamation projects have 
lowered the water table. 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Columbia fine sandy loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Columbia soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Suríace layer: 
0 to 14 inches—light brown and pale brown fine 
sandy loam 

Underlying material: 
14 to 60 inches—brown and pale brown stratified 
sandy loam to fine sandy loam 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Somewhat poorly drained 

Water table: 3 to 5 feet below the soil surface, from 
December to April 

Kind of water table: Apparent 

Most restrictive permeability: Moderately rapid 

Available water capacity: Moderate 

Intake family: 1.5 

Surface runoff: Negligible or very low 

Highest shrink swell potential: Low 

Hazard of flooding: Rare, for brief periods, from 
October through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—moderate; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Dello soils on similar positions 

* Dospalos soils on similar positions 
* Merritt soils on similar positions 
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Similar inclusions: 
* Areas with a surface layer of sandy loam on similar 
positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row and field crops 

Major management factors: Flooding, high water table, 
lateral seepage 

* Flooding and high water table limitations should be 

considered when planning stand renovation or 

reestablishment. 

* Irrigation must be carefully managed to avoid raising 

the water table. 

* This unit is subject to lateral seepage in wet years 

when the water level is high. 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 


Major management factors: Flooding, high water table 
* Flooding and a high water table can occur during the 
winter and early spring months. The foundation 
should be taller than normal or the buildings located 
on the highest elevations. Water should be intercepted 
by drainage ditches or a drainage system should be 
developed around the foundation. 

* When septic tanks are used, a high water table limits 
the absorption capacity of the leach field. A mounded 
leach field or other specialized leach field can 
overcome this limitation. 

* Flooding can add additional water to the septic 
system. Diverting flood water reduces this limitation. 


Interpretive Groups 


Capability classification: Columbia—2w-2, irrigated; 
4w-2, nonirrigated 

MLRA: 17 

Vegetative soil group: E 


157—Columbia complex, 0 to 2 percent 
slopes, rarely flooded 


Setting 


Landform: Flood plains 

Elevation: 25 to 50 feet 

Landscape features: The construction of a system of 
levees and large upstream dams has reduced the 
hazard of flooding. Redoximorphic features in the 
profile indicate a somewhat poorly drained soil. 
However, levees and reclamation projects have 
lowered the water table. 
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Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Columbia fine sandy loam and similar soils: 45 
percent 

Columbia fine sandy loam, sandy substratum, and 
similar soils: 40 percent 

Dissimilar inclusions: 15 percent 


Characteristics of the Columbia soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 14 inches—light brown and pale brown fine 
sandy loam 

Underlying material: 
14 to 60 inches—brown and pale brown stratified 
sandy loam to fine sandy loam 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Somewhat poorly drained 

Water table: 3 to 5 feet below the soil surface, from 
December to April 

Kind of water table: Apparent 

Available water capacity: Moderate 

Most restrictive permeability: Moderately rapid 

Intake family: 1.5 

Surface runoff: Negligible or very low 

Highest shrink swell potential: Low 

Hazard of flooding: Rare, for brief periods, from 
October through April 

Hazard of waler erosion in bare areas: Slight 

Corrosivity class: Steel—moderate; concrete—low 


Characteristics of the Columbia soil with a 
sandy substratum 


Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
O to 12 inches—brown and pale brown fine sandy 
loam 

Underlying material: 
12 to 41 inches—-brown and pale brown sandy 
loam 
41 to 60 inches—light gray stratified loamy sand 
and sand 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 


Soil Survey 


Natural drainage class: Somewhat poorly drained 

Water table: 3 to 5 feet below the soil surface, from 
December to April 

Kind of water table: Apparent 

Available water capacity: Moderate 

Most restrictive permeability: Moderate 

Intake family: 1.5 

Surface runoff: Negligible or very low 

Highest shrink swell potential: Low 

Hazard of flooding: Rare, for brief periods, from 
October through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—moderate; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Dello soils on similar positions 

* Dospalos soils on similar positions 

* Merritt soils on similar positions 

Similar inclusions: 

* Areas with a surface layer of sandy loam on similar 
positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row and field crops 

Major management factors: Columbia—flooding, high 
water table, lateral seepage; Columbia, sandy 
substratum—flooding, high water table, lateral 
seepage, coarse textured underlying material 

* Flooding and high water table limitations should be 

considered when planning stand renovation or 

reestablishment. 

* Irrigation must be carefully managed to avoid raising 

the water table. 

* This unit is subject to lateral seepage in wet years 

when the water level is high. 

* Water should be applied in amounts sufficient to wet 

the root zone but in amounts small enough to minimize 

the leaching of plant nutrients. 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 


Major management factors: Columbia—flooding, high 
water table; Columbia, sandy substratum— 
flooding, high water table, poor filter 

* Flooding and a high water table can occur during the 

winter and early spring months. The foundation 

should be taller than normal or the buildings located 
on the highest elevations. Water should be intercepted 
by drainage ditches or a drainage system should be 
developed around the foundation. 

* When septic tanks are used, a high water table limits 
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the absorption capacity of the leach field. A mounded 
leach field or other specialized leach field can 
overcome this limitation. 

e Flooding can add additional water to the septic 
system. Diverting flood water reduces this limitation. 
* The coarse texture of the underlying material limits 
filtering capacity. Inadequately filtered effluent can 
contaminate the surface or ground water. Special 
designs can overcome this limitation. 

* As the density of homesites increase, a community 
disposal system should be considered. 


Interpretive Groups 


Capability classification: Columbia—2w-2, irrigated; 
4w-2, nonirrigated; Columbia, sandy substratum— 
3w-11, irrigated; 4w-11, nonirrigated 

MLRA: 17 

Vegetative soil group: Columbia—E; Columbia, sandy 
substratum—B 


159—Columbia complex, 0 to 2 percent 
slopes, frequently flooded 


Setting 


Landform: Flood plains 

Elevation: 25 to 50 feet 

Landscape features: This unit is located in a 
designated floodway and is not protected by any 
levee system. Redoximorphic features in the 
profile indicate a somewhat poorly drained soil. 
However, drainage has now been improved by 
reclamation projects. 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Columbia fine sandy loam and similar soils: 45 
percent 

Columbia fine sandy loam, sandy substratum, and 
similar soils: 40 percent 

Dissimilar inclusions: 15 percent 


Characteristics of the Columbia soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 14 inches—light brown and pale brown fine 
sandy loam 
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Underlying material: 
14 to 60 inches—brown and pale brown sandy 
loam and fine sandy loam 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Somewhat poorly drained 

Water table: 3 to 5 feet below the soil surface, from 
December to April 

Kind of water table: Apparent 

Available water capacity: Moderate 

Most restrictive permeability: Moderately rapid 

intake family: 1.5 

Surface runoff: Negligible or very low 

Highest shrink swell potential: Low 

Hazard of flooding: Frequent, for brief to long periods, 
from December through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—moderate; concrete—low 


Characteristics of the Columbia soil with a 
sandy substratum 


Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 12 inches—brown and pale brown fine sandy 
loam 

Underlying material: 
12 to 41 inches—brown and pale brown sandy 
loam 
41 to 60 inches—light gray stratified loamy sand 
and sand 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Somewhat poorly drained 

Water table: 3 to 5 feet below the soil surface, from 
December to April 

Kind of water table: Apparent 

Available water capacity: Moderate 

Most restrictive permeability: Moderate 

Intake family: 1.5 

Surface runoff: Negligible or very low 

Highest shrink swell potential: Low 

Hazard of flooding: Frequent, for brief to long periods, 
from December through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—moderate; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Dello soils on similar positions 

* Dospalos soils on similar positions 
* Merritt soils on similar positions 
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* Moderately coarse textured stratified soils with 
apparent water tables within 3 feet of the surface on 
similar positions 

Similar inclusions: 

* Areas with a surface layer of sandy loam on similar 
positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row and field crops 

Major management factors: Columbia—flooding, high 
water table, lateral seepage; Columbia, sandy 
substratum—flooding, high water table, lateral 
seepage, coarse textured underlying material 

* Flooding and high water table limitations should be 

considered when planning stand renovation or 

reestablishment. 

* Irrigation must be carefully managed to avoid raising 

the water table. 

* This unit is subject to lateral seepage in wet years 

when the water level is high. 

* Water should be applied in amounts sufficient to wet 

the root zone but in amounts small enough to minimize 

the leaching of plant nutrients. 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Interpretive Groups 


Capability classification: Columbia—2w-2, irrigated; 
4w-2, nonirrigated; Columbia, sandy substratum— 
3w-11, irrigated; 4w-11, nonirrigated 

MLRA: 17 

Vegetative soil group: Columbia—E; Columbia, sandy 
substratum—B 


160—Merritt silty clay loam, partially 
drained, 0 to 2 percent slopes, 
occasionally flooded 


Setting 


Landform: Flood plains 

Elevation: 25 to 50 feet 

Landscape features: This unit is located ina 
designated floodway. Channeling and deposition 
are common along streambanks. Redoximorphic 
features in the profile indicate a poorly drained 
soil. However, levees and reclamation projects 
have lowered the water table. 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 


Soil Survey 


Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Merritt silty clay loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Merritt soil 


Parent material: Alluvium from sedimentary rock 
sources 


Typical profile 


Surface layer: 
0 to 12 inches—dark gray silty clay loam 
Subsoil: 
12 to 38 inches—dark grayish brown silt loam 
Underlying material: 
38 to 60 inches—light brownish gray stratified 
loamy fine sand to silt loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Poorly drained 
Water table: 4 to 6 feet below the soil surface from 
December through April 
Kind of water table: Apparent 
Available water capacity: High 
Most restrictive permeability: Moderately slow 
Intake family: 0.3 
Surface runoff: Negligible to medium 
Highest shrink swell potential: Moderate 
Hazard of flooding: Occasional, for brief to long 
periods, from December through April 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Columbia soils on similar positions 

* Dello soils on similar positions 

* Dospalos soils on similar positions 

Similar inclusions: 

* Areas with a surface layer of silt loam or fine sandy 
loam on similar positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard 
crops 
Major management factors: Flooding, high water table, 
lateral seepage 
* Flooding and high water table limitations should be 
considered when planning stand renovation or 
reestablishment. 


Stanislaus County, California, Western Part 


Irrigation must be carefully managed to avoid raising‏ ٭ 
the water table.‏ 

* Areas adjacent to levees are subject to lateral 
seepage in wet years when the water level is high. 

* Furrow, border, and sprinkler irrigation systems are 
suited to this unit. 


Homesite Development 


Major management factors: Flooding, high water table 
* Flooding and a high water table can occur during the 
winter and early spring months. The foundation 
should be taller than normal or the buildings located 
on the highest elevations. Water should be intercepted 
by drainage ditches or a drainage system should be 
developed around the foundation. 

* When septic tanks are used, a high water table limits 
the absorption capacity of the leach field. A mounded 
leach field or other specialized leach field can 
overcome this limitation. 

* Flooding can add additional water to the septic 
system. Diversion of flood waters reduces this limitation. 


Interpretive Groups 


Capability classification: 2w-2, irrigated; 4w-2, 
nonirrigated 

MLRA: 17 

Vegetative soil group: E 


165—Merritt silty clay loam, 0 to 2 percent 
slopes, rarely flooded 


Setting 


Landform: Flood plains 

Elevation: 25 to 50 feet 

Landscape features: The construction of a system of 
levees and large upstream dams has reduced the 
hazard of flooding. Redoximorphic features in the 
profile indicate a poorly drained soil. However, 
levees and reclamation projects have lowered the 
water table. 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Merritt silty clay loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Merritt soil 


Parent material: Alluvium from sedimentary rock 
sources 
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Typical profile 


Surface layer: 
O to 12 inches—grayish brown silty clay loam 

Subsoil: 
12 to 38 inches—dark brownish gray and grayish 
brown silty clay loam 

Underlying material: 
38 to 60 inches—grayish brown stratified fine 
sandy loam and sandy loam 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Poorly drained 

Water table: 4 to 6 feet below the soil surface from 
December through April 

Kind of water table: Apparent 

Available water capacity: High 

Most restrictive permeability: Moderately slow 

Intake family: 0.3 

Surface runoff; Negligible to medium 

Highest shrink swell potential: Moderate 

Hazard of flooding: Rare, for brief periods, from 
October through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

e Columbia soils on similar positions 

* Dello soils on similar positions 

* Dospalos soils on similar positions 

Similar inclusions: 

* Areas with a surface layer of silt loam or clay loam 
on similar positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard 
crops 
Major management factors: Flooding, high water table, 
lateral seepage 
* Flooding and high water table limitations should be 
considered when planning stand renovation or 
reestablishment. 
» Irrigation must be carefully managed to avoid raising 
the water table. 
» Areas adjacent to levees are subject to lateral 
seepage in wet years when the water level is high. 
* Furrow, border, and sprinkler irrigation systems are 
suited to this unit. 


Homesite Development 


Major management factors: Flooding, high water table 
٭‎ Flooding and a high water table can occur during the 
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winter and early spring months. The foundation 
should be taller than normal or the buildings located 
on the highest elevations. Water should be intercepted 
by drainage ditches or a drainage system should be 
developed around the foundation. 

* When septic tanks are used, a high water table limits 
the absorption capacity of the leach field. A mounded 
leach field or other specialized leach field can 
overcome this limitation. 

* Flooding can add additional water to the septic 
system. Diversion of flood waters reduces this 
limitation. 


Interpretive Groups 


Capability classification: 2w-2, irrigated; 4w-2, 
nonirrigated 

MLRA: 17 

Vegetative soil group: E 


170—Dospalos-Bolfar complex, 0 to 2 
percent slopes, occasionally flooded 


Setting 


Landform: Flood plains 

Elevation: 35 to 60 feet 

Landscape features: This unit is located in a 
designated floodway. Redoximorphic features in 
the profile indicate a poorly drained soil. However, 
levees and reciamation projects have lowered the 
water table. 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Dospalos clay and similar soils: 45 percent 
Bolfar clay loam and similar soils: 40 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Dospalos soil 


Parent material: Alluvium dominantly from granitic rock 
sources 


Typical profile 


Surface layer: 

0 to 26 inches—olive gray and grayish brown clay 
Subsoil: 

26 to 44 inches—grayish brown clay loam 
Underlying material: 

44 to 60 inches—light brownish gray clay loam 
Depth class: Very deep 


Soil Survey 


Depth to bedrock: Greater than 60 inches 

Natural drainage class: Poorly drained 

Water table: 3 to 5 feet below the soil surface, from 
December through April 

Kind of water table: Apparent 

Available water capacity: Moderate 

Most restrictive permeability: Slow 

Intake family: 0.5 

Surface runoff: Negligible to medium 

Highest shrink swell potential: High 

Hazard of flooding: Occasional, for brief to long 
periods, from December through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—moderate 


Characteristics of the Bolfar soil 


Parent material: Alluvium dominantly from granitic rock 
sources 


Typical profile 


Surface layer: 
0 to 24 inches—grayish brown and dark grayish 
brown clay loam 

Subsoil: 
24 to 38 inches—light brownish gray and grayish 
brown loam 

Underlying material: 
38 to 60 inches—stratified pale brown loam and 
sandy loam 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Poorly drained 

Water table: 3 to 5 feet from the soil surface, from 
December through April 

Kind of water table: Apparent 

Available water capacity: High 

Most restrictive permeability: Moderately slow 

Intake family: 1.0 

Surface runoff: Negligible to low 

Highest shrink swell potential: Moderate 

Hazard of flooding: Occasional, for brief to long 
periods, from December through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Clear Lake soils in concave positions 

* Columbia soils on similar positions 

* Dello soils on similar positions 

* Merritt soils on similar positions 

Similar inclusions: 

* Areas with a surface layer of silty clay loam or clay 
on similar positions 
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Use and Management 
Irrigated Crops 


Commonly grown crops: Row and field crops 

Major management factors: Dospalos—flooding, high 
water table, fine surface texture, restricted 
permeability; Bolfar—flooding, high water table, 
lateral seepage 

* Flooding and high water table limitations should be 

considered when planning stand renovation or 

reestablishment. 

* Irrigation must be carefully managed to avoid raising 

the water table. 

* Areas adjacent to levees are subject to lateral 

seepage in wet years when the water level is high. 

e The soil is too sticky to cultivate when it is wet and is 

too hard to cultivate when it is dry. 

e The restricted permeability requires proper irrigation 

design with a low application rate and a longer 

application period to prevent stand deterioration. 

* Returning crop residue to the soil or regularly adding 

other organic matter improves fertility, reduces 

crusting, and increases the water intake rate. 

e Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 


Major management factors: Dospalos—flooding, high 
water table, shrink-swell, restricted permeability, 
low strength; Bolfar—flooding, high water table, 
restricted permeability, low strength 

* Flooding and a high water table can occur during the 

winter and early spring months. The foundation 

should be taller than normal or the buildings located 
on the highest elevations. Water should be intercepted 
by drainage ditches or a drainage system should be 
developed around the foundation. 

« The effect of shrinking and swelling can be minimized 

by using proper engineering designs or backfilling 

material that has a low shrink-swell potential. 

* Buildings and roads should be designed to offset the 

limited ability of the soil in this unit to support a load. 

* When septic tanks are used, a high water table and 

restricted permeability decreases the absorption 

capacity of the leach field. A mounded leach field or 
other specialized leach field can overcome this 
limitation. 

e Flooding can add additional water to the septic 

system. Diversion of flood waters reduces this 

limitation. 


Interpretive Groups 


Capability classification: 2w-3, irrigated; 4w-3, 
nonirrigated 
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MLRA: 17 
Vegetative soil group: E 


175—Dospalos-Bolfar complex, 0 to 2 
percent slopes, rarely flooded 


Setting 


Landform: Flood plains 

Elevation: 35 to 60 feet 

Landscape features: The construction of a system of 
levees and large upstream dams has reduced the 
hazard of flooding. Redoximorphic features in the 
profile indicate a poorly drained soil. However, 
levees and reclamation projects have lowered the 
water table. 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Dospalos clay and similar soils: 45 percent 
Bolfar clay loam and similar soils: 40 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Dospalos soil 


Parent material: Alluvium dominantly from granitic rock 
sources 


Typical profile 


Surface layer: 
0 to 26 inches—olive gray and grayish brown 
clay 

Subsoil: 
26 to 44 inches—grayish brown clay loam 

Underlying material: 
44 to 60 inches—light brownish gray clay loam 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natura! drainage class: Poorly drained 

Water table: 3 to 5 feet below the soil surface, from 
December to April 

Kind of water table: Apparent 

Available water capacity: Moderate 

Most restrictive permeability: Slow 

Intake family: 0.1 

Surface runoff: Negligible to medium 

Highest shrink swell potential: High 

Hazard of flooding: Rare, for brief periods, from 
October through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—moderate 
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Characteristics of the Bolfar soil 


Parent material: Alluvium dominantly from granitic rock 
sources 


Typical profile 


Surface layer: 
0 to 24 inches—grayish brown and dark grayish 
brown clay loam 

Subsoil: 
24 to 38 inches—light brownish gray and grayish 
brown loam 

Underlying material: 
38 to 60 inches—stratified pale brown sandy loam 
and clay loam 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Poorly drained 

Water table: 3 to 5 feet below the soil surface, from 
December to April 

Kind of water table: Apparent 

Available water capacity: High 

Most restrictive permeability: Moderately slow 

Intake family: 1.0 

Surface runoff: Negligible to low 

Highest shrink swell potential: Moderate 

Hazard of flooding: Rare, for brief periods, from 
October through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel —high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Clear Lake soils on lower positions 

* Columbia soils on similar positions 

* Dello soils on similar positions 

* Merritt soils on similar positions 

Similar inclusions: 

* Areas with a surface layer of silty clay loam or clay 
loam on similar positions 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row and field crops 

Major management factors: Dospalos—flooding, high 
water table, fine surface texture, restricted 
permeability; Bolfar—flooding, high water table, 
lateral seepage 

* Flooding and high water table limitations should be 

considered when planning stand renovation or 

reestablishment. 

* [rrigation must be carefully managed to avoid raising 

the water table. : 


Soil Survey 


Areas adjacent to levees are subject to lateral 
seepage in wet years when the water level is high. 

* The soil is too sticky to cultivate when it is wet and is 
too hard to cultivate when it is dry. 

* The restricted permeability requires proper 

irrigation design with a low application rate and a 
longer application period to prevent stand 
deterioration. 

* Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. 

* Furrow, border, and sprinkler irrigation systems are 
suited to this unit. 


Homesite Development 


Major management factors: Dospalos—flooding, high 
water table, shrink—swell, restricted permeability, 
low strength; Bolfar—flooding, high water table, 
restricted permeability, low strength 

* Flooding and a high water table can occur during the 

winter and early spring months. The foundation 

should be taller than normal or the buildings located 
on the highest elevations. Water should be intercepted 
by drainage ditches or a drainage system should be 
developed around the foundation. 

* The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 
potential. 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 

* When septic tanks are used, a high water table and 

restricted permeability decreases the absorption 

capacity of the leach field. A mounded leach field or 
other specialized leach field can overcome this 
limitation. 

* Flooding can add additional water to the septic 

system. Diversion of flood waters reduces this 

limitation. 


Interpretive Groups 


Capability classification: 2w-3, irrigated; 4w-3, 
nonirrigated 

MLRA: 17 

Vegetative soil group: E 


176—Dumps 
Setting 


Landscape features: These are smoothed or uneven 
accumulations of refuse that without major 


Stanislaus County, California, Western Part 


reclamation are incapable of supporting plants. 
They are primarily refuse disposal sites. 


Composition 
Dumps: 100 percent 
Characteristics of Dumps 


Soil properties such as permeability, drainage, runoff, 
effective rooting depth, and available water 
capacity are too variable to rate. 


Use and Management 


This unit is poorly suited for most land uses in the 
county. 


Interpretive Groups 


This unit is not placed in an interpretive group, on site 
investigation is needed. 


180—Dello fine sandy loam, channeled, 0 
to 2 percent slopes, frequently flooded 


Setting 


Landform: Flood plains and old sloughs 

Elevation: 25 to 50 feet 

Landscape features: This unit is located in a 
designated floodway. Channeling and deposition 
are common along streambanks. Redoximorphic 
features in the profile indicate a very poorly 
drained soil. However, levees and reclamation 
projects have lowered the water table. 

Slope features: Nearly level channeled with numerous 
intermittent drainageways 

Vegetation: Annual grasses, forbs, and hydrophytic 
vegetation 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Dello fine sandy loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Dello soil 
Parent material: Alluvium from granitic rock sources 
Typical profile 


Surface layer: 
0 to 10 inches—pale brown fine sandy loam 
Underlying material: 
10 to 60 inches—light brownish gray and light gray 
stratified loamy fine sand to sand. 
Depth class: Very deep 
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Depth to bedrock: Greater than 60 inches 

Natural drainage class: Very poorly drained 

Water table: 3 to 4 feet below the soil surface, from 
December to April 

Kind of water table: Apparent 

Available water capacity: Moderate 

Most restrictive permeability: Rapid 

Intake family: 1.5 

Surface runoff: Negligible or very low 

Highest shrink swell potential: Low 

Hazard of flooding: Frequent, for brief to long periods, 
from December through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

¢ Columbia soils on similar positions 

* Soils that have coarse textured surfaces or that have 
buried moderately fine or fine textured substrata below 
a depth of 30 inches on similar positions. 

Similar inclusions: 

* Areas with a surface layer of loamy fine sand or 
sandy loam 


Use and Management 
Wildlife Habitat 
Major management factors: Few limitations 
Irrigated Crops 


Commonly grown crops: Row and field crops 

Major management factors: Channeled landscape, 
flooding, high water table, lateral seepage, coarse 
textured underlying material 

» Land leveling the channeled landscape may require 

deep cuts that will expose highly variable stratified 

substrata. 

Flooding and high water table limitations should be‏ ٭ 

considered when planning stand renovation or 

reestablishment. 

e Irrigation must be carefully managed to avoid raising 

the water table. 

This unit is subject to lateral seepage in wet years‏ ٭ 

when the water level is high. 

e Water should be applied in amounts sufficient to wet 

the root zone but in amounts small enough to minimize 

the leaching of plant nutrients. 

e Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Interpretive Groups 


Capability classification: 3w-4, irrigated; 4w-4, 
nonirrigated 
MLHA: 17 
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Vegetative soil group: B 


190—Clear Lake clay, 0 to 2 percent 
slopes, occasionally flooded 


Setting 


Landform: Basins 

Elevation: 25 to 50 feet 

Landscape features: This unit is located in a 
designated floodway. Redoximorphic features in 
the profile indicate a poorly drained soil. However, 
levees and reclamation projects have lowered the 
water table. 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Clear Lake clay and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Clear Lake soil 
Parent material: Alluvium from sandstone and shale 
Typical profile 


Surface layer: 
0 to 16 inches—gray clay 

Subsoil: 
16 to 60 inches—dark gray clay 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Poorly drained 

Water table: 3 to 6 feet below the soil surface, from 
December to April 

Kind of water table: Apparent 

Available water capacity: High 

Most restrictive permeability: Slow 

Intake family: 0.1 

Surface runoff: Negligible to medium 

Highest shrink swell potential: High 

Hazard of flooding: Occasional, for brief to long 
periods, from December through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—moderate 


Minor Components 


Dissimilar inclusions: 

* Columbia soils on similar positions 
* Dello soils on similar positions 

* Dospalos soils on similar positions 


Soil Survey 


Similar inclusions: 
* Areas with a surface layer of clay loam 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row and field crops 

Major management factors: Flooding, high water table, 
fine surface texture, restricted permeability 

* Flooding and high water table limitations should be 

considered when planning stand renovation or 

reestablishment. 

* Irrigation must be carefully managed to avoid raising 

the water table. 

* The soil is too sticky to cultivate when it is wet and is 

too hard to cultivate when it is dry. 

* The restricted permeability requires proper irrigation 

design with a low application rate and a longer 

application period to prevent stand deterioration. 

* Heturning crop residue to the soil or regularly adding 

other organic matter improves fertility, reduces 

crusting, and increases the water intake rate. 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 


Major management factors: Flooding, high water table, 
shrink-swell, restricted permeability, low strength. 
* Flooding and a high water table can occur during the 
winter and early spring months. The foundation 
should be taller than normal or the buildings located 
on the highest elevations. Water should be intercepted 
by drainage ditches or a drainage system should be 
developed around the foundation. 
* The effect of shrinking and swelling can be 
minimized by using proper engineering designs or 
backfilling material that has a low shrink-swell 
potential. 
* Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 
* When septic tanks are used, a high water table and 
restricted permeability decreases the absorption 
capacity of the leach field. A mounded leach field or 
other specialized leach field can overcome this 
limitation. 
* Flooding can add additional water to the septic 
system. Diversion of flood waters reduces this 
limitation. 


Interpretive Groups 


Capability classification: 2w-5, irrigated; 4w-5, 
nonirrigated 

MLRA: 17 

Vegetative soil group: C 
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195—Clear Lake clay, 0 to 2 percent 
slopes, rarely flooded 


Setting 


Landform: Basins 

Elevation: 25 to 50 feet 

Landscape features: The construction of a system of 
levees and large upstream dams has reduced the 
hazard of flooding. Redoximorphic features in the 
profile indicate a poorly drained soil. However, 
levees end reclamation projects have lowered the 
water table. 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Clear Lake clay and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Clear Lake soil 
Parent material: Alluvium from sandstone and shale 
Typical profile 


Surface layer: 
0 to 16 inches—gray clay 

Subsoil: 
16 to 60 inches—dark gray clay 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Poorly drained 

Water table: 3 to 6 feet below the soil surface from 
December through April 

Kind of water table: Apparent 

Available water capacity: High 

Most restrictive permeability: Slow 

Intake family: 0.1 

Surface runoff: Negligible to medium 

Highest shrink swell potential: High 

Hazard of flooding: Rare, for brief periods, from 
October through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—moderate 


Minor Components 


Dissimilar inclusions: 

* Columbia soils on similar positions 

e Dello soils on similar positions 

* Dospalos soils on similar positions 
Similar inclusions: 

* Areas with a surface layer of clay loam 
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Use and Management 
Irrigated Crops 


Commonly grown crops: Row and field crops 

Major management factors: Flooding, high water table, 
fine surface texture, restricted permeability 

* Flooding and high water table limitations should be 

considered when planning stand renovation or 

reestablishment. 

* Irrigation must be carefully managed to avoid raising 

the water table. 

e The soil is too sticky to cultivate when it is wet and is 

too hard to cultivate when it is dry. 

* The restricted permeability requires proper irrigation 

design with a low application rate and a longer 

application period to prevent stand deterioration. 

«e Returning crop residue to the soil or regularly adding 

other organic matter improves fertility, reduces 

crusting, and increases the water intake rate. 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 


Major management factors: Flooding, high water 
table, shrink-swell, restricted permeability, low 
strength. 

* Flooding and a high water table can occur during the 

winter and early spring months. The foundation 

should be taller than normal or the buildings located 
on the highest elevations. Water should be intercepted 
by drainage ditches or a drainage system should be 
developed around the foundation. 

e The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 
potential. 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 

* When septic tanks are used, a high water table and 

restricted permeability decreases the absorption 

capacity of the leach field. A mounded leach field or 
other specialized leach field can overcome this 
limitation. 

* Flooding can add additional water to the septic 

system. Diversion of flood waters reduces this 

limitation. 


Interpretive Groups 


Capability classification: 2w-5, irrigated; 4w-5, 
nonirrigated 

MLRA: 17 

Vegetative soil group: C 
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200—Veritas sandy loam, 0 to 2 percent 
slopes, rarely flooded 


Setting 


Landform: Low fan terraces 

Elevation: 25 to 50 feet 

Landscape features: The construction of a system of 
levees and large upstream dams has reduced the 
hazard of flooding. 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annua! precipitation: 11 to 12 inches 

Mean annual temperature: 60 to 61 degrees F 

Frost-free period: 260 to 270 days 


Composition 


Veritas sandy loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Veritas soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
O to 21 inches—grayish brown and brown sandy 
loam 

Subsoil: 
21 to 41 inches—brown and pale brown sandy 
loam 

Hardpan: 
41 to 60 inches—indurated light gray hardpan 

Depth class: Deep 

Depth to hardpan: 40 to 60 inches 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Moderately well drained 

Water table: Greater than 6 feet, but water may be 
perched for very brief periods above the hardpan 
after heavy rains or irrigations. 

Available water capacity: Moderate 

Most restrictive permeability: Moderately rapid 

Intake family: 1.5 

Surface runoff: Negligible or very low 

Highest shrink swell potential: Low 

Hazard of flooding: Rare, for brief periods, from 
October through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel —moderate; concrete—low 


Minor Components 


Dissimilar inclusions: 

Columbia soils on slightly lower positions 
Dello soils on slightly lower positions 
Dospalos soils on slightly lower positions 
Merritt soils on slightly lower positions 


Soil Survey 


* Xerofluvents on slightly lower positions 
Similar inclusions: 
* Areas with a surface layer of fine sandy loam 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard crops 
Major management factors: Depth to hardpan, flooding 
* Assuming the hardpan has not been ripped, 
frequent irrigation cycles and controlled application 
rates should be applied to prevent a perched water 
table. 

* The hardpan reduces the yield of deep rooted crops. 
Where feasible, deep ripping of this restrictive layer 
helps to overcome this limitation. 

* Flooding hazard limitations should be considered 
before any cropping or capital improvements are 
installed. 

* Furrow, border, and sprinkler irrigation systems are 
suited to this unit. 


Homesite Development 


Major management factors: Depth to hardpan, flooding 
* The hard pan reduces soil volume available for 
filtering effluent. Tests should be made below the pan 
depth to determine if the lines should be placed at this 
depth. 

* Flooding can occur during the winter and early 
spring months. The foundation should be taller than 
normal or the buildings located on the highest 
elevations. Water should be intercepted by drainage 
ditches or a drainage system should be developed 
around the foundation. 

* Flooding can add additional water to the septic 
system. Diversion of flood waters reduces this 
limitation. 


Interpretive Groups 


Capability classification: 23-8, irrigated; 48-8, 
nonirrigated 

MLRA: 17 

Vegetative soil group: A 


210—Cortina gravelly sandy loam, 0 to 5 
percent slopes 


Setting 


Landform: Alluvial fans 

Elevation: 25 to 275 feet 

Slope features: Nearly level to gently sloping 
Vegetation: Annual grasses and forbs 

Mean annual precipitation: 12 to 14 inches 
Mean annual temperature: 60 to 62 degrees F 
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Frost-free period: 260 to 280 days 
Composition 


Cortina gravelly sandy loam and similar soils: 85 
percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Cortina soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Suríace layer: 
0 to 6 inches—light brownish gray gravelly sandy 
loam 

Underlying material: 
6 to 38 inches—pale brown and light brownish 
gray stratified very gravelly loamy sand and very 
gravelly loam 
38 to 60 inches—pale brown stratified very 
gravelly sand to very gravelly loamy sand 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Somewhat excessively drained 

Water table: Greater than 6 feet 

Available water capacity: Low 

Most restrictive permeability: Moderately rapid 

Intake family: 1.5 

Surface runoff: Negligible to low 

Highest shrink swell potential: Low 

Hazard of flooding: Rare, for brief periods, from 
October through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—moderate; concrete— 
moderate 


Minor Components 


Dissimilar inclusions: 

e Stomar soils on higher positions 

e Zacharias soils on higher positions 

e Xerofluvents on slightly lower positions 

* Xerorthents on slightly lower positions 

Similar inclusions: 

* Areas with a surface layer of very gravelly sandy 
loam 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard crops 

Major management factors: High gravel content, 
limited available water capacity 

e The high percentage of gravel in this unit reduces 

the amount of moisture available for plant growth and 

can cause rapid wear of tillage equipment. 
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e Coarse textured soils require short and frequent 
irrigation cycles to prevent deep percolation losses 
and ground water contamination. 

* Water should be applied in amounts sufficient to wet 
the root zone but in amounts small enough to minimize 
the leaching of plant nutrients. 

e Sprinkler and drip irrigation systems are suited to 
this unit. Use of this method permits the even, 
controlled application of water. 


Homesite Development 


Major management factors: Flooding, poor filter 

Flooding can occur during the winter and early‏ ٭ 
spring months. The foundation should be tailer than‏ 
normal or the buildings located on the highest‏ 
elevations. Water should be intercepted by drainage‏ 
ditches or a drainage system should be developed‏ 
around the foundation.‏ 

* The coarse texture limits filtering capacity. 
Inadequately filtered effluent can contaminate the 
surface or ground water. Special designs can 
overcome this limitation. 

* As the density of homesites increase, a community 
disposal system should be considered. 


Interpretive Groups 


Capability classification: 3s-4, irrigated; 4s-4, 
nonirrigated 

MLRA: 17 

Vegetative soil group: B 


215—Yokut sandy loam, 0 to 2 percent 
slopes 


Setting 


Landform: Alluvial fans 

Elevation: 115 to 250 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Yokut sandy loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Yokut soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
O to 11 inches—brown sandy loam 
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11 to 19 inches—brown and yellowish brown 
loam 

Subsoil: 
19 to 60 inches—strong brown and brown very 
gravelly sandy clay loam and extremely gravelly 
sandy clay loam 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Well drained 

Water table: Greater than 6 feet 

Available water capacity: Low 

Most restrictive permeability: Moderate slow 

Intake family: 1.5 

Surface runoff: Negligible to low 

Highest shrink swell potential: Low 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Damluis soils on higher positions 

* Stomar soils on similar positions 

* Zacharias soils on similar positions 

* Xerofluvents on lower positions 

* Xerorthents on lower positions 

Similar inclusions: 

* Areas with a surface layer of gravelly sandy loam 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard crops 

Major managemeni factors: High gravel content in 
subsoil, limited available water capacity 

* The high gravel content in this unit reduces the 

amount of moisture available for plant growth and can 

cause rapid wear of tillage equipment. 

* Coarse textured soils require short and frequent 

irrigation cycles to prevent deep percolation losses 

and ground water contamination. 

* The high gravel content in this unit reduces the 

amount of moisture available for plant growth and can 

cause rapid wear of tillage equipment. 

* Water should be applied in amounts sufficient to wet 

the root zone but in amounts small enough to minimize 

the leaching of plant nutrients. 

* Sprinkler and drip irrigation systems are suited to 

this unit. Use of this method permits the even, 

controlled application of water. 


Homesite Development 


Major management factors: High gravel content in the 
subsoil, Restricted permeability 
* The high gravel content in this unit reduces the 


Soil Survey 


amount of moisture available for plant growth. 

* Water should be applied in amounts sufficient to wet 
the root zone but in amounts small enough to minimize 
the leaching of plant nutrients. 

* The restricted permeability decreases the. 
absorption capacity of the leach fields. Increasing the 
size of the leach field or using a specially designed 
system can overcome this limitation. 


Interpretive Groups 


Capability classification: 3s-4, irrigated; 4s-4, 
nonirrigated 

MLRA: 17 

Vegetative soil group: B 


220—Xerofluvents-Xerorthents complex, 
1 to 8 percent slopes, occasionally 
flooded 


Setting 


Landform: Alluvial fans 

Position on landscape: In arroyos, in intermittent 
stream channels and gravel tailing deposits 

Landscape features: Slopes are plane or convex on 
alluvial fans and in arroyos; and complex in stream 
channels and gravel tailing deposits. Channeling 
and deposition are common along streambanks. 

Elevation: 125 to 500 feet 

Slope features: Nearly level to gently sloping 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 9 to 13 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Xerofluvents and similar soils: 60 percent 
Xerorthents and similar soils: 30 percent 
Dissimilar inclusions: 10 percent 


Characteristics of the Xerofluvents 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 20 inches—brown very gravelly loam and 
gravelly sandy loam 

Underlying material: 
20 to 60 inches—stratified pale brown very 
gravelly loamy coarse sand, pale brown very 
gravelly sandy loam, very gravelly loamy coarse 
sand and pale brown sandy loam 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 
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Natural drainage class: Well to somewhat 
excessively 

Water table: Greater than 6 feet 

Available water capacity: Very low 

Most restrictive permeability: Rapid to slow because of 
the variability of the substratum 

Intake family: 1.5 

Surface runoff: Low 

Highest shrink swell potential: Low 

Hazard of flooding: Occasional, for brief to long 
periods, from December through April 

Hazard of water erosion in bare areas: Moderate to 
severe 

Corrosivity class: Steel—moderate; concrete—low 


Characteristics of the Xerorthents 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 4 inches—pale brown gravelly sandy loam 

Underlying material: 
4 to 60 inches—light brownish gray stratified very 
gravelly sandy loam to gravelly sandy loam 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Well to somewhat 
excessively 

Water table: Greater than 6 feet 

Available water capacity: Moderate 

Most restrictive permeability: Rapid to slow because of 
the variability of the substratum 

Intake family: 1.5 

Surface runoff: Low 

Highest shrink swell potential: Low 

Hazard of flooding: Rare, for brief periods, from 
October through April 

Hazard of water erosion in bare areas: Moderate to 
severe 

Corrosivity class: Steel—moderate; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Riverwash 

* Arburua soils on adjacént mountains 

* Cortina soils in drainageways 

* San Timoteo soils on adjacent mountains 
* Wisflat soils on adjacent mountains 

e Dumps on similar positions 

* Pits on similar positions 

* Urban land on slightly higher positions 

* Rock outcrop on similar positions 


67 


* Very shallow to deep loamy, gravelly or very gravelly 
soils in drainageways 

Similar inclusions: 

* Areas with a surface layer of sand, loamy sand, 
sandy loam, silt loam, gravelly sand, gravelly loamy 
sand, gravelly sand loam, gravelly loam or gravelly 
clay loam 


Use and Management 
Livestock Grazing 


Common plants on the Xerofluvents and Xerothents: 
Red brome and filaree 

Major management factors: Hazard of water erosion, 
flooding, limited available water capacity, very 
cobbly or extremely cobbly surface textures. 

* To reduce erosion, fences should be used to keep 

livestock out of gullies and off streambanks. 

e Livestock operations are impaired by flooding. 

* Forage production is limited by surface rock 

fragments. When seeding is desired, consider species 

adapted to droughty conditions. 

* The limited available water capacity makes it 

important that the forage plants not be stressed too 

frequently or severely during the growing season. This 

will maintain the plants and maintain the moisture 

throughout the growing season. Grazing frequency, 

intensity, and duration can affect the composition of 

the plant community. 


Interpretive Groups 


Capability classification: Xerofluvents—7 w, 
nonirrigated; Xerorthents—6e, nonirrigated 

MLRA: 15 

Vegetative soil group: J 


245—Bolfar-Columbia complex, 0 to 2 
percent slopes, rarely flooded 


Setting 


Landform: Flood plains 

Elevation: 35 to 60 feet 

Landscape features: The construction of a system of 
levees and large upstream dams has reduced the 
hazard of flooding. Redoximorphic features in the 
profile indicate a poorly drained soil. However, 
levees and reclamation projects have lowered the 
water tabie. 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
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Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Bolfar loam and similar soils: 45 percent 
Columbia fine sandy loam and similar soils: 40 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Bolfar soil 


Parent material: Alluvium dominantly from granitic rock 
sources 


Typical profile 


Surface layer: 
0 to 24 inches—grayish brown and grayish brown 
loam 

Subsoil: 
24 to 38 inches—light brownish gray and grayish 
brown loam 

Underlying material: 
38 to 60 inches—stratified pale brown sandy loam 
to clay loam 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Poorly drained 

Water table: 3 to 5 feet below the soil surface, from 
December through April 

Kind of water table: Apparent 

Available water capacity: High 

Most restrictive permeability: Moderately slow 

intake family: 1.0 

Surface runoff: Negligible to low 

Highest shrink swell potential: Low 

Hazard of flooding: Rare, for brief periods, from 
October through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—low 


Characteristics of the Columbia soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 12 inches—brown and grayish brown fine 
sandy loam 

Underlying material: 
12 to 41 inches—light yellowish brown and pale 
brown sandy loam 
41 to 60 inches—stratified pale brown sand to 
loamy sand 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Somewhat poorly drained 
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Water table: 3 to 5 feet below the soil surface, from 
December through April 

Kind of water table: Apparent 

Available water capacity: Moderate 

Most restrictive permeability: Moderate in the surface 
layer and rapid in the substratum 

intake family: 1.5 

Surface runoff: Negligible or very low 

Highest shrink swell potential: Low 

Hazard of flooding: Rare, for brief periods, from 
October through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—moderate; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Clear Lake soils in concave positions 

* Dello soils on similar positions 

* Merritt soils on similar positions 

* Veritas soils on higher positions 

Similar inclusions: 

* Areas with a surface layer of fine sandy loam 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row and field crops 

Major management factors: Flooding, high water table, 
lateral seepage 

* Flooding and high water table limitations should be 

considered when planning stand renovation or 

reestablishment. 

* Irrigation must be carefully managed to avoid raising 

the water table. 

* Areas adjacent to levees are subject to lateral 

seepage in wet years when the water level is high. 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 


Major management factors: Bolfar—flooding, high 
water table, low strength; Columbia—flooding, 
high water table 

* Flooding can occur during the winter and early 

spring months. The foundation should be taller than 

normal or the buildings located on the highest 
elevations. Water should be intercepted by drainage 
ditches or a drainage system should be developed 
around the foundation. 

* Because of the wetness of the soil profile in the 

winter and early spring months, a drainage system 

should be developed around the foundation. 

* Buildings and roads should be designed to offset 
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the limited ability of the soil in this unit to support a 
load. 

* Flooding can add additional water to the septic 
system. Diversion of flood waters reduces this 
limitation. 

* When septic tanks are used, a high water table limits 
the absorption capacity of the leach field. A mounded 
leach field or other specialized leach field can 
overcome this limitation. 


Interpretive Groups 


Capability classification: Bolfar—2w-2, irrigated; 4w-2, 
nonirrigated; Columbia—3w-1 1, irrigated; 4w-11, 
nonirrigated 

MLRA: 17 

Vegetative soil group: E 


246—Bolfar-Columbia complex, 0 to 2 
percent slopes, occasionally flooded 


Setting 


Landform: Flood plains 

Elevation: 35 to 60 feet 

Landscape features: This unit is located in a 
designated floodway. Redoximorphic features in 
the profile indicate a poorly drained soil. However, 
levees and reclamation projects have lowered the 
water table. 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Bolfar loam and similar soils: 45 percent 
Columbia fine sandy loam and similar soils: 40 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Bolfar soil 


Parent material: Alluvium dominantly from granitic rock 
sources 


Typical profile 


Surface layer: 
0 to 24 inches—grayish brown loam 
Subsoil: 
24 to 38 inches—grayish brown loam 
Underlying material: 
38 to 60 inches—stratified pale brown sandy loam 
ti clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
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Natural drainage class: Poorly drained 

Water table: 3 to 5 feet below the soil surface, from 
December through April 

Kind of water table: Apparent 

Available water capacity: High 

Most restrictive permeability: Moderately slow 

Intake family: 1.0 

Surface runoff: Negligible to low 

Highest shrink swell potential: Low 

Hazard of flooding: Occasional, for brief to long 
periods, from December through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—low 


Characteristics of the Columbia soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 12 inches—brown and grayish brown fine 
sandy loam 

Underlying material: 
12 to 41 inches—light yellowish brown and pale 
brown sandy loam 
41 to 60 inches—stratified pale brown loamy sand 
to sand 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Somewhat poorly drained 

Water table: 3 to 5 feet below the soil surface from 
December to April 

Kind of water table: Apparent 

Available water capacity: Moderate 

Most restrictive permeability: Moderate 

Intake family: 1.5 

Surface runoff: Negligible or very low 

Highest shrink swell potential: Low 

Hazard of flooding: Occasional, for brief to long 
periods, from December through April 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—moderate; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Clear Lake soils in concave positions 

* Dello soils on similar positions 

* Merritt soils on similar positions 

* Veritas soils on higher positions 

Similar inclusions: 

* Areas with a surface layer of fine sandy loam 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row and field crops 
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Major management factors: Flooding, high water table, 
lateral seepage 

* Flooding and high water table limitations should be 

considered when planning stand renovation or 

reestablishment. 

* Irrigation must be carefully managed to avoid raising 

the water table. 

* Areas adjacent to levees are subject to lateral 

seepage in wet years when the water level is high. 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 


Major management factors: Bolfar—flooding, high 
water table, low strength; Columbia—flooding, 
high water table 

* Flooding can occur during the winter and early 

spring months. The foundation should be taller than 

normal or the buildings located on the highest 
elevations. Water should be intercepted by drainage 
ditches or a drainage system should be developed 
around the foundation. 

* Because of the wetness of the soil profile in the 

winter and early spring months, a drainage system 

should be developed around the foundation. 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 

¢ Flooding can add additional water to the septic 

system. Diversion of flood waters reduces this 

limitation. 

* When septic tanks are used, a high water table limits 

the absorption capacity of the leach field. A mounded 

leach field or other specialized leach field can 
overcome this limitation. 


Interpretive Groups 


Capability classification: Bolfar—2w-2, irrigated; 4w-2, 
nonirrigated; Columbia—3w-4, irrigated; 4w-4, 
nonirrigated 

MLRA: 17 

Vegetative soil group: For both soils—E 


252—Chaqua-Arburua complex, 5 to 8 
percent slopes 


Setting 


Landform: Chaqua—uplifted dissected terraces; 
Arburua—foothills 

Elevation: 400 to 1,200 feet 

Slope features: Gently rolling 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 13 inches 


Soil Survey 


Mean annual temperature: 60 to 62 degrees 
Frost-free period: 260 to 280 days 


Composition 


Chaqua loam and similar soils: 50 percent 
Arourua loam and similar soils: 35 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Chaqua soil 


Position on landscape: Sideslopes 
Parent material: Calcareous alluvium from 
sedimentary rock sources 


Typical profile 


Surface layer: 
0 to 18 inches—grayish brown and brown loam 
Subsoil: 
18 to 41 inches—iight brown loam 
Bedrock: 
41 inches—strongly weathered calcareous 
sandstone 
Depth class: Deep 
Depth to bedrock: 40 to 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Moderate 
Most restrictive permeability: Moderately slow 
Intake family: 1.0 
Surface runoff: Low to medium 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Moderate 
Corrosivity class: Steel—moderate; concrete— low 


Characteristics of the Arburua soil 


Position on landscape: Sideslopes and ridges 
Parent material: Calcareous shale 


Typical profile 


Surface layer: 
0 to 6 inches—grayish brown loam 
Underlying material: 
6 to 22 inches—light brownish gray clay loam 
Bedrock: 
22 to 24 inches—weathered calcareous shale 
24 inches—hard calcareous shale 
Depth class: Moderately deep 
Depth io bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Moderate 
intake family: 0.5 
Surface runoff: Medium 
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Highest shrink swell potential: Moderate 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Moderate 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* San Timoteo soils on convex positions near the 
shoulder of slopes 

* Wisflat soils on convex positions near the shoulder 
of slopes 

* Zacharias soils in some drainage areas 

Similar inclusions: 

* Soils that have a surface layer of gravelly loam or 
gravelly clay loam 


Use and Management 
Livestock Grazing 


Common plants: Chaqua—soft chess, filaree, foxtail 
fescue; Arburua—soft chess, foxtail fescue, filaree, 
blue oak 

Major management factors: Chaqua—hazard of water 
erosion; Arburua—hazard of water erosion limited 
available water capacity 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* The limited available water capacity makes it 

important that the forage plants not be stressed too 

frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Irrigated Crops 


Commonly grown crops: Orchard crops 

Major management factors: Chaqua—slope, hazard of 
water erosion; Arburua—slope, hazard of water 
erosion, depth to rock, limited available water 
capacity 

e All tillage should be on the contour or across the 

slope. 

* When soil is bare, erosion can be reduced by crop 

residue management or the establishment of a cover 

crop. 

* Bedrock limits rooting depth, available water 

capacity and irrigation efficiency. 

* Water should be applied in amount sufficient to wet 
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the root zone but in amounts small enough to minimize 
the leaching of plant nutrients. 

* Sprinkler and drip irrigation systems are suited to 
this unit. 

* Use of this method permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. 


Homesite Development 


Major management factors: Chaqua—slope, hazard of 
water erosion, restricted permeability; Arburua— 
slope, hazard of water erosion, depth to rock. 

* Cuts needed to provide essentially level building 

sites can expose bedrock and increase the hazard of 

water erosion. 

* During construction all bare ground should be 

mulched. A ground cover should be established to 

prevent excessive erosion during periods of high 
rainfall. 

* The leach lines should follow the contour lines to 

maintain proper grade. 

* Onsite investigation is needed to identify areas 

where the soil is deep enough for septic tank 

absorption fields. 

* The depth to rock decreases soil depth for the 

filtering capacity of the leach fields or can prevent their 

placement. If the leach lines are placed too close to 
the bedrock, ground water may be contaminated by 
the effluent. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 
system can overcome this limitation. 


Interpretive Groups 


Capability classification: Chaqua—3e-1, irrigated; 4e- 
1, nonirrigated; Arburua—3e-8, irrigated; 4e-8, 
nonirrigated 

MLRA: 15 and 17 

Ecological site: Chaqua—loamy; and Arburua—fine 
loamy 

Vegetative soil group: Chaqua—A; Arburua—G 


253—Chaqua-Arburua complex, 8 to 15 
percent slopes 


Setting 


Landform: Chaqua—uplifted dissected terraces; 
Arburua—foothills 

Elevation: 400 to 1,200 feet 

Slope features: Rolling 

Vegetation: Annual grasses and forbs 
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Mean annual precipitation: 10 to 13 inches 
Mean annual temperature: 60 to 62 degrees 
Frost-free period: 260 to 280 days 


Composition 


Chaqua loam and similar soils: 50 percent 
Arburua loam and similar soils: 35 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Chaqua soil 


Position on landscape: Sideslopes 
Parent material: Calcareous alluvium from 
sedimentary rock sources 


Typical profile 


Surface layer: 
0 to 18 inches—grayish brown loam 
Subsoil: 
18 to 41 inches—brown loam 
Bedrock: 
41 inches—strongly weathered calcareous 
sandstone 
Depth class: Deep 
Depth to bedrock: 40 to 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Moderate 
Most restrictive permeability: Moderately slow 
Intake family: 1.0 
Surface runoff: Medium 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Moderate 
Corrosivity class: Steel—moderate; concrete; low 


Characteristics of the Arburua soil 


Position on landscape: Sideslopes and ridges 
Parent material: Calcareous shale 


Typical profile 


Surface layer: 
0 to 6 inches—grayish brown loam 
Underlying material: 
6 to 22 inches—light brownish gray clay loam 
Bedrock: 
22 to 24 inches—weathered calcareous shale 
24 inches—hard calcareous shale 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Moderate 
Surface runoff: Low to medium 


Soil Survey 


Intake family: 0.5 

Highest shrink swell potential: Moderate 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Moderate 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Carbona soils on toe slopes 

e San Timoteo soils on convex positions near the 
shoulder of slopes 

* Wisflat soils on convex positions near the shoulder 
of slopes 

* Rock outcrop in severely eroded areas 

Similar inclusions: 

* Soils that have a surface layer of gravelly loam or 
gravelly clay loam 


Use and Management 
Livestock Grazing 


Common plants: Chaqua—soft chess, filaree, foxtail 
fescue; Arburua—soft chess, foxtail fescue, filaree, 
blue oak 

Major management factors: Chaqua—hazard of water 
erosion; Arburua—hazard of water erosion limited 
available water capacity 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. - 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* The limited available water capacity makes it 

important that the forage plants not be stressed too 

frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Irrigated Crops 


Commonly grown crops: Orchard crops 

Major management factors: Chaqua—slope, hazard of 
water erosion; Arburua—slope, hazard of water 
erosion, depth to rock, limited available water 
capacity 

* All tillage should be on the contour or across the 

slope. 

* When soil is bare, erosion can be reduced by crop 

residue management or the establishment of a cover 

crop. 
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* Bedrock limits rooting depth, available water 
capacity, and irrigation efficiency. 

* Water should be applied in amount sufficient to wet 
the root zone but in amounts small enough to minimize 
the leaching of plant nutrients. 

* Sprinkler and drip irrigation systems are suited to 
this unit. 

* Use of this method permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. 


Homesite Development 


Major management factors: Chaqua—slope, hazard of 
water erosion, restricted permeability; Arburua— 
slope, hazard of water erosion, depth to rock. 

* Cuts needed to provide essentially level building 

sites can expose bedrock and increase the hazard of 

water erosion. 

* During construction all bare ground should be 

mulched. A ground cover should be established to 

prevent excessive erosion during periods of high 
rainfall. 

e The leach lines should follow the contour lines to 

maintain proper grade. 

* Onsite investigation is needed to identify areas 

where the soil is deep enough for septic tank 

absorption fields. 

* The depth to rock decreases soil depth for the 

filtering capacity of the leach fields or can prevent their 

placement. If the leach lines are placed too close to 
the bedrock, ground water may be contaminated by 
the effluent. 

e The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 
system can overcome this limitation. 
Interpretive Groups 

Capability classification: Chaqua—3e-1, irrigated; 4e- 
1, nonirrigated; Arburua—3e-8, irrigated; 4e-8, 
nonirrigated 

MLRA: 15 and 17 

Ecological site: Chaqua—loamy; and Arburua—fine 


loamy 
Vegetative soil group: Chaqua—A; Arburua—G 


255—Calla-Carbona complex, 30 to 50 
percent slopes 
Setting 


Landform: Uplifted dissected terraces 
Elevation: 300 to 1,300 feet 
Slope features: Steep 
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Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 13 inches 
Mean annual temperature: 60 to 62 degrees 
Frost-free period: 260 to 280 days 


Composition 


Calla clay loam and similar soils: 50 percent 
Carbona clay loam and similar soils: 35 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Calla soil 


Parent material: Calcareous alluvium from 
sedimentary rock sources 


Typical profile 


Surface layer: 
0 to 11 inches—light brownish gray clay loam 
Subsoil: 
11 to 30 inches—brown and light brownish gray 
clay loam 
30 to 60 inches—brown, light yellowish brown and 
very pale brown clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very high 
Most restrictive permeability: Moderately slow 
Surface runoff: High 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel —high; concrete—low 


Characteristics of the Carbona soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 

0 to 15 inches—dark grayish brown clay loam 
Subsurface layer: 

15 to 24 inches—dark grayish brown clay 
Subsoil: 

24 to 50 inches—brown and yellowish brown clay 
Substratum: 

50 to 60 inches—yellowish brown clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 6 feet 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Slow 
Surface runoff: Very high 
Highest shrink swell potential: High 
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Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete; low 


Minor Components 


Dissimilar inclusions: 

* Arburua soils on convex positions near the top of 
slopes 

e Wisflat soils on convex positions near the top of 
slopes 

¢ San Timoteo soils on convex positions near the top 
of slopes 

Similar inclusions: 

* Soils that have a surface layer of loam 

* Calla soils that are gravelly throughout on similar 
positions 

* Carbona soils that are gravelly throughout on similar 
positions 


Use and Management 
Livestock Grazing 


Common plants: Calla—soft chess, red brome, filaree, 
wild oats; Carbona—soft chess, filaree, wild oats, 
red brome 

Major management factors: Hazard of water erosion, 
moderately fine surface texture 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 

* Trampling by livestock can occur when the soil is too 

wet, which reduces productivity and increases runoff. 


Homesite Development 


Major management factors: Slope, hazard of water 
erosion, high shrink-swell potential, restricted 
permeability, low strength 

* During construction all bare ground should be 

mulched. A ground cover should be established to 

prevent excessive erosion during periods of high 
rainfall. 

* The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 
potential. 

* Buildings and roads should be designed to offset the 

limited ability of the soil in this unit to support a load. 

* The leach lines should follow the contour lines to 

maintain proper grade. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 
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size of the leach field or using a specially designed 
system can overcome this limitation. 


Interpretive Groups 


Capability classification: 6e, nonirrigated 
MLRA: 17 

Ecological site: Calla—loamy; Carbona—clayey 
Vegetative soil group: Calla—A; Carbona—C 


270—Elsalado fine sandy loam, 0 to 2 
percent slopes, rarely flooded 


Setting 


Landform: Alluvial fans 

Elevation: 40 to 275 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 270 days 


Composition 


Elsalado fine sandy loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Elsalado soil 
Parent material: Alluvium from sandstone and shale 
Typical profile 


Surface layer: 
0 to 6 inches—brown fine sandy loam 
Subsoil: 
6 to 26 inches—brown loam 
26 to 60 inches—brown loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Moderately rapid surface 
over moderate subsoil 
Intake family: 1.5 
Surface runoff: Neglible to low 
Highest shrink swell potential: Low 
Hazard of flooding: Rare, for brief periods, from 
October through April 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 
* Capay soils on slightly lower positions 
* Zacharias soils on higher positions 


Stanislaus County, California, Western Part 


e Vernalis soils on higher positions 
Similar inclusions: 
* Areas with a surface layer of loam 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard 
crops 

Major management factors: Flooding, moderately rapid 
permeability of the surface layer 

* Flooding hazard limitations should be considered 

before any cropping or capita! improvements are 

installed. 

* This unit requires short and frequent irrigation 

cycles when germinating seedlings to keep the 

surface moist. 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 


Major management factors: Rare flooding 

Flooding can occur during the winter and early‏ ٭ 
spring months. The foundation should be taller than‏ 
normal or the buildings located on the highest‏ 
elevations. Water should be intercepted by drainage‏ 
ditches or a drainage system should be developed‏ 
around the foundation.‏ 


Interpretive Groups 


Capability classification: 1, irrigated; 4c-1, nonirrigated 
MLRA: 17 
Vegetative soil group: A 


271—Elsalado loam, 0 to 2 percent 
slopes, rarely flooded 


Setting 


Landform: Alluvial fans 

Elevation: 40 to 275 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Elsalado loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Elsalado soil 


Parent material: Alluvium from sandstone and shale 
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Typical profile 


Surface layer: 
0 to 6 inches—brown loam 
Subsoil: 
6 to 26 inches—brown loam 
26 to 60 inches—brown loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Moderate 
Intake family: 1.0 
Surface runoff: Negligible to low 
Highest shrink swell potential: Low 
Hazard of flooding: Rare, for brief periods, from 
October through April 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils on slightly lower positions 

* Zacharias soils on higher positions 

* Vernalis soils on higher positions 

Similar inclusions: 

* Areas with a surface layer of fine sandy loam 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard 
crops 

Major management factors: Flooding 

* Flooding hazard limitations should be considered 

before any cropping or capital improvements are 

installed. 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 


Major management factors: Flooding 

* Flooding can occur during the winter and early 
spring months. The foundation should be taller than 
normal or the buildings located on the highest 
elevations. Water should be intercepted by drainage 
ditches or a drainage system should be developed 
around the foundation. 


Interpretive Groups 


Capability classification: 1, irrigated; 4c-1, nonirrigated 
MLHRA: 17 
Vegetative soil group: A 
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272—Elsalado loam, wet, 0 to 2 percent 
slopes 


Setting 


Landform: Alluvial fans 

Landscape features: As a result of the excessive 
application of water for irrigation, an apparent 
water table has developed at a depth of 2 to 4 feet 
during the growing season. 

Elevation: 40 to 300 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 270 days 


Composition 


Elsalado loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Elsalado soil 


Parent material: Alluvium from sandstone and 
shale 


Typical profile 


Surface layer: 
0 to 6 inches—brown loam 
Subsoil: 
6 to 26 inches—brown loam 
26 to 60 inches—brown loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: 4 to 6 feet below the soil surface, from 
December to March 
Kind of water table: Apparent 
Available water capacity: High - 
Most restrictive permeability: Moderate 
Intake family: 1.0 
Surface runoff: Negligible to low 
Highest shrink swell potential: Low 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils on slightly lower positions 

* Zacharias soils on higher positions 

* Vernalis soils on higher positions 

Similar inclusions: 

* Areas with a surface layer of fine sandy loam 
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Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard crops 
Major management factors: High water table 

* Irrigation must be carefully managed to avoid raising 
the water table. 

* Deep rooted crops are suited to areas with natural 
drainage or where a drainage system has been 
installed. 

* Furrow, border, and sprinkler irrigation systems are 
suited to this unit. 


Homesite Development 


Major management factors: High water table 

* When septic tanks are used, a high water table limits 
the absorption capacity of the leach field. A mounded 
leach field or other specialized leach field can 
overcome this limitation. 


Interpretive Groups 


Capability classification: 2w-2, irrigated; 4w-2, 
nonirrigated 

MLRA: 17 

Vegetative soil group: A 


273—Elsalado fine sandy loam, 0 to 2 
percent slopes 


Setting 


Landform: Alluvial fans 

Elevation: 40 to 300 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 270 days 


Composition 


Elsalado fine sandy loam and similar soils: 85 
percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Elsalado soil 
Parent material: Alluvium from sandstone and shale 
Typical profile 


Surface layer: 

0 to 6 inches—brown fine sandy loam 
Subsoil: 

6 to 26 inches—brown loam 
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26 to 60 inches—brown loam 

Depth class: Very deep 

Depth to bedrock: Greater than 60 inches 

Natural drainage class: Well drained 

Water table: Greater than 6 feet 

Available water capacity: High 

Most restrictive permeability: Moderately rapid surface 
over moderate subsoil 

Intake family: 1.5 

Surface runoff: Negligible to low 

Highest shrink swell potential: Low 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Slight 

Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils on slightly lower positions 
e Zacharias soils on higher positions 

* Vernalis soils on higher positions 
Similar inclusions: 

* Areas with a surface layer of loam 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row, field, and orchard 
crops 

Major management factors: Few limitations 

e Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 
Major management factors: Few limitations 
Interpretive Groups 


Capability classification: 1, irrigated; 4c-1, nonirrigated 
MLAA: 17 
Vegetative soil group: A 


274—Elsalado loam, 0 to 2 percent slopes 


Setting 


Landform: Alluvial fans 

Elevation: 40 to 300 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 270 days 


Composition 


Elsalado loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 
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Characteristics of the Elsalado soil 
Parent material: Alluvium from sandstone and shale 
Typical profile 


Surface layer: 
O to 6 inches—brown loam 
Subsoil: 
6 to 26 inches—brown loam 
26 to 60 inches—brown loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Moderate 
Intake family: 1.0 
Surface runoff: Negligible to low 
Highest shrink swell potential: Low 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils on slightly lower positions 

* Zacharias soils on higher positions 

* Vernalis soils on higher positions 

Similar inclusions: 

* Areas with a surface layer of fine sandy loam 


Use and Management 


Irrigated Crops 


Commonly grown crops: Row, field, and orchard crops 
Major management factors: Few limitations 

e Furrow, border, and sprinkler irrigation systems are 
suited to this unit. 


Homesite Development 
Major management factors: Few limitations 
Interpretive Groups 


Capability classification: 1, irrigated; 4c-1, nonirrigated 
MLRA: 17 
Vegetative soil group: A 


281—Carbona clay loam, 2 to 8 percent 
slopes 
Setting 


Landform: Uplifted dissected terraces 
Elevation: 220 to 500 feet 
Slope features: Undulating to gently rolling 


78 


Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 13 inches 
Mean annual temperature: 59 to 61 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Carbona clay loam and similar soils: 90 percent 
Dissimilar inclusions: 10 percent 


Characteristics of the Carbona soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 15 inches—dark grayish brown clay loam 
15 to 24 inches—dark grayish brown clay 
Subsoil: 
24 to 50 inches—brown and yellowish brown clay 
loam 
50 to 60 inches—yellowish brown clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Slow 
Intake family: 0.5 
Surface runoff: High 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Calla soils in similar positions 

* Cortina soils in drainageways 

* Stomar soils on similar positions 

* Vernalis soils on slightly lower positions 
Similar inclusions: 

* Areas with a surface layer of gravelly clay loam 


Use and Management 
irrigated Crops 


Commonly grown crops: Row, field, and orchard crops 

Major management factors: Slope, restricted 
permeability 

* All tillage should be on the contour or across the 

slope. 

* The restricted permeability requires an irrigation 

design with low application rates and longer 

application periods to prevent stand deterioration and 

invasion of hydrophytic plants. 

* Returning crop residue to the soil or regularly adding 


Soil Survey 


other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. 

* Sprinkler and drip irrigation systems are suited to 
this unit. 

* Use of this method permits the even, controlled 
application of water and reduces runoff. 


Livestock Grazing 


Common plants on the Carbona soil: Soft chess, 
filaree, wild cats, red brome 

Major management factors: Carbona—moderately fine 
surface texture 

* Trampling by livestock can occur when the soil is too 

wet, which reduces productivity and increases runoff. 


Homesite Development 


Major management factors: Carbona—shrink-swell, 
low strength 

* The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 

potential. 

* Buildings and roads should be designed to offset the 

limited ability of the soil in this unit to support a load. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 

system can overcome this limitation. 


Interpretive Groups 


Capability classification: 2e-5, irrigated; 4e-5, 
nonirrigated 

MLRA: 17 

Ecological site: Clayey 

Vegetative soil group: C 


290—Carbona-Orognen complex, 15 to 30 
percent slopes 


Setting 


Landform: Uplifted dissected terraces 
Elevation: 400 to 1,200 feet 

Slope features: Hilly 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 13 inches 
Mean annual temperature: 60 to 62 degrees 
Frost-free period: 250 to 270 days 


Composition 


Carbona clay loam and similar soils: 45 percent 

Orognen gravelly clay loam and similar soils: 40 
percent 

Dissimilar inclusions: 15 percent 


Stanislaus County, California, Western Part 


Characteristics of the Carbona soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 15 inches—dark grayish brown clay loam 
15 to 24 inches—dark grayish brown clay 
Subsoif: 
24 to 50 inches—brown and yellowish brown clay 
loam 
50 to 60 inches—yellowish brown clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Slow 
Intake family: 0.5 
Surface runoff: Very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Moderate 
Corrosivity class: Steel—high; concrete—low 


Characteristics of the Orognen soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 11 inches—brown gravelly clay loam 
Subsoil: 
11 to 40 inches—reddish brown gravelly clay 
40 to 60 inches—brown and strong brown clay 
Depth class: Very deep 
Depth to claypan: 10 to 19 inches 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Moderate 
Most restrictive permeability: Very slow 
Intake family: 0.5 
Surface runoff: High or very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Moderate 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Calla soils on similar positions 

* Very deep medium textured very gravelly soils in 
dissected drainageways with accumulations of cobbles 
and stones on the surface 
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Similar inclusions: 

* Carbona soils on 8 to 15 percent toe slopes and on 
30 to 50 percent slopes on slightly higher positions 

* Orognen soils on 8 to 15 percent toe slopes and on 
30 to 50 percent slopes on slightly higher positions 

* Soils that have a surface layer of gravelly loam 


Use and Management 
Livestock Grazing 


Common plants: Carbona—soft chess, filaree, wild 
oats, red brome; Orognen—wild oats, 
Mediterranean barley, foxtail fescue, filaree 

Major management factors: Carbona and Orognen— 
hazard of water erosion, moderately fine surface 
texture 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 

* Trampling by livestock can occur when the soil is too 

wet, which reduces productivity and increases runoff. 


Homesite Development 


Major management factors: Carbona—slope, hazard 
of water erosion, shrink-swell, low strength; 
Orognen—slope, hazard of water erosion, shrink- 
swell, restricted permeability in the claypan, low 
strength 

* During construction all bare ground should be 

mulched. A ground cover should be established to 

prevent excessive erosion during periods of high 
rainfall. 

* The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 
potential. 

* Buildings and roads should be designed to offset the 

limited ability of the soil in this unit to support a load. 

e The leach lines should follow the contour lines to 

maintain proper grade. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 
system can overcome this limitation. 


Interpretive Groups 


Capability classification: 4e-5, nonirrigated 

MLRA: 17 

Ecological site: Carbona—clayey; Orognen—loamy 
Vegetative soil group: Carbona—C; Orognen—D 
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291—Carbona-Orognen complex, 30 to 50 
percent slopes 


Setting 


Landform: Uplifted dissected terraces 
Elevation: 400 to 1,200 feet 

Slope features: Steep 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 13 inches 
Mean annual temperature: 60 to 62 degrees 
Frost-free period: 250 to 270 days 


Composition 


Carbona clay loam and similar soils: 45 percent 

Orognen gravelly clay loam and similar soils: 40 
percent 

Dissimilar inclusions: 15 percent 


Characteristics of the Carbona soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 15 inches—dark grayish brown clay loam 
15 to 24 inches—dark grayish brown clay 
Subsoil: 
24 to 50 inches—brown and yellowish brown clay 
loam 
50 to 60 inches—yellowish brown clay loam 
Depth class: Very deep 
Natural drainage class: Well drained 
Depth to bedrock: Greater than 60 inches 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Slow 
Intake family: 0.5 
Surface runoff: High or very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Characteristics of the Orognen soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
O to 11 inches—brown gravelly clay loam 
Subsoil: 
11 to 40 inches—reddish brown gravelly clay 
40 to 60 inches—brown and strong brown clay 
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Depth class: Very deep 

Depth to claypan: 10 to 19 inches 

Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 

Water table: Greater than 6 feet 

Available water capacity: Moderate 

Most restrictive permeability: Very slow 
Intake family: 0.5 

Surface runoff: Very high 

Highest shrink swell potential: High 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Calla soils on similar positions 

* Very deep medium textured very gravelly soils in 
dissected drainageways with accumulations of cobbles 
and stones on the surface 

Similar inclusions: 

* Carbona on 50 to 65 percent slopes and on 15 to 30 
percent slopes on slightly lower positions 

* Orognen soils on 50 to 65 percent slopes and on 15 
to 30 percent slopes on slightly lower positions 

* Soils that have a surface layer of gravelly loam 


Use and Management 
Livestock Grazing 


Common plants: Carbona—soft chess, filaree, wild 
oats, red brome; Orognen—wild oats, 
Mediterranean barley, foxtail fescue, filaree 

Major management factors: Carbona and Orognen— 
hazard of water erosion, moderately fine surface 
texture 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 

* Trampling by livestock can occur when the soil is 

too wet, which reduces productivity and increases 

runoff. 


Interpretive Groups 


Capability classification: 6e, nonirrigated 

MLRA: 17 

Ecological site: Carbona—clayey; Orognen—loamy 
Vegetative soil group: Carbona—C; Orognen—D 


Stanislaus County, California, Western Part 


300—Damluis clay loam, 0 to 2 percent 
slopes 


Setting 


Landform: Low terraces 

Elevation: 120 to 350 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Damluis clay loam and similar soils: 90 percent 
Dissimilar inclusions: 10 percent 


Characteristics of the Damluis soil 
Parent material: Alluvium from mixed rock sources 
Typical profile (figure 6, page 27) 


Surface layer: 
0 to 22 inches—brown clay loam 
Subsoil: 
22 to 30 inches—brown clay 
30 to 40 inches—brown clay loam 
Substratum: 
40 to 60 inches—strong brown very gravelly sandy 
clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Slow 
Intake family: 0.5 
Surface runoff: Negligible to medium 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

« Stomar soils on slightly lower positions 

* Zacharias soils on lower positions 

+ Fine textured soils that are very gravelly throughout 
e Areas that have been severely cut and filled 
Similar inclusions: 

* Areas with a surface layer of gravelly clay loam 


Use and Management 
Irrigated Crops 


Commonly grown crops: Orchard crops 
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Major management factors: Restricted permeability 
e The restricted permeability requires proper 
irrigation design with a low application rate and a 
longer application period to prevent stand 
deterioration. 

e Returning crop residue to the soil or regularly 
adding other organic matter improves fertility, 
reduces crusting, and increases the water intake 
rate. 

* Furrow, border and sprinkler irrigation systems are 
suited to this unit. 


Livestock Grazing 


Common plants on the Damluis soil: Soft chess, 
filaree, wild oats 

Major management factors: Moderately fine surface 
layer 

e Trampling by livestock can occur when the soil is 

too wet, which reduces productivity and increases 

runoft. 


Homesite Development 


Major management factors: Shrink-swell, restricted 
permeability, low strength 

e The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 

potential. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing 

the size of the leach field or using a specially 

designed system can overcome this limitation. 

e Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 


Interpretive Groups 


Capability classification: 2s-3, irrigated; 4s-3, 
nonirrigated 

MLRA: 17 

Ecological site: Fine loamy 

Vegetative soil group: C 


301—Damluis clay loam, 2 to 8 percent 
slopes 


Setting 


Landform: Low terraces 

Elevation: 120 to 350 feet 

Slope features: Undulating to gently rolling 
Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
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Frost-free period: 260 to 280 days 
Composition 


Damluis clay loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Damluis soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 22 inches—brown clay loam 
Subsoil: 
22 to 30 inches—brown clay 
30 to 40 inches—brown clay loam 
Substratum: 
40 to 60 inches—strong brown very gravelly sandy 
clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Slow 
Intake family: 0.5 
Surface runoff: Low to high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Stomar soils on slightly lower positions 

* Zacharias soils on lower positions 

* Fine textured soils that are very gravelly throughout 
and areas that have been severely cut and filled 
Similar inclusions: 

* Areas with a surface layer of gravelly clay loam 


Use and Management 
irrigated Crops 


Commonly grown crops: Orchard crops 

Major management factors: Slope, runoff, restricted 
permeability 

* Alltillage should be on the contour or across the 

slope. 

* The restricted permeability requires proper 

irrigation design with a low application rate and a 

longer application period to prevent stand 

deterioration. 

* Returning crop residue to the soil or regularly adding 

other organic matter improves fertility, reduces 

crusting, and increases the water intake rate. 
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* Sprinkler and drip irrigation systems are suited to 
this unit. 

* Use of this method permits the even, controlled 
application of water and reduces runoff. 


Livestock Grazing 


Common plants on the Damluis soil: Soft chess, 
filaree, wild oats 

Major management factors: Moderately fine surface 
layer 

* Trampling by livestock can occur when the soil is 

too wet, which reduces productivity and increases 

runoff. 


Homesite Development 


Major management factors: Slope, hazard of water 
erosion, shrink-swell, restricted permeability, low 
strength 

* Excavation for roads and buildings increases the 

hazard of water erosion. 

* During construction all bare ground should be 

mulched. A ground cover should be established to 

prevent excessive erosion during periods of high 
rainfall. 

* The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 
potential. 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 

* The leach lines should follow the contour lines to 

maintain proper grade. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 

System can overcome this limitation. 


Interpretive Groups 


Capability classification: 2e-3, irrigated; 4e-3, 
nonirrigated 

MLRA: 17 

Ecological site: Fine loamy 

Vegetative soil group: C 


302—Damluis gravelly clay loam, 0 to 2 
percent slopes 


Setting 


Landform: Low terraces 

Elevation: 140 to 300 feet 

Slope features: Nearly level 
Vegetation: Annual grasses and forbs 


Stanislaus County, California, Western Part 


Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Damluis gravelly clay loam and similar soils: 85 
percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Damluis soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: And upper part of subsoil 
0 to 20 inches—dark grayish brown gravelly clay 
loam 
Subsoil: 
20 to 48 inches—dark grayish brown and brown 
gravelly clay 
48 to 58 inches—brown gravelly clay loam 
Substratum: 
58 to 60 inches—strong brown very gravelly sandy 
clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Slow 
Intake family: 0.5 
Surface runoff: Negligible to medium 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

e Stomar soils on slightly lower positions 

* Zacharias soils on lower positions 

* Fine textured soils that are very gravelly throughout 
» Areas that have been severely cut and filled 
Similar inclusions: 

* Areas with a surface layer of clay loam 


Use and Management 
Irrigated Crops 


Commonly grown crops: Orchard crops 

Major management factors: Surface rock fragments, 
restricted permeability 

* Surface rock fragments cause rapid wear of tillage 

equipment. 
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e The restricted permeability requires proper irrigation 
design with a low application rate and a longer 
application period to prevent stand deterioration. 

* Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. 

e Furrow, border, and sprinkler irrigation systems are 
suited to this unit. 


Livestock Grazing 


Common plants on the Damluis soil: Soft chess, 
filaree, wild oats 

Major management factors: Gravelly moderately fine 
surface layer 

» Trampling by livestock can occur when the soil is 

too wet, which reduces productivity and increases 

runoff. 


Homesite Development 


Major management factors: Shrink-swell, restricted 
permeability, low strength 

e The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 

potential. 

e Buildings and roads should be designed to offset the 

limited ability of the soil in this unit to support a load. 

e The leach lines should follow the contour lines to 

maintain proper grade. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 

system can overcome this limitation. 


Interpretive Groups 


Capability classification: 2s-4, irrigated; 4s-4, 
nonirrigated 

MLRA: 17 

Ecological site: Fine loamy 

Vegetative soil group: C 


303—Damluis gravelly clay loam, 2 to 8 
percent slopes 


Setting 


Landform: Uplifted dissected terraces 
Elevation: 200 to 400 feet 

Slope features: Undulating to gently rolling 
Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 
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Composition 


Damluis gravelly clay loam and similar soils: 85 
percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Damluis soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: And upper part of subsoil 
0 to 20 inches—dark grayish brown gravelly clay 
loam 
Subsoil: 
20 to 48 inches—dark grayish brown and brown 
gravelly clay 
48 to 58 inches—brown gravelly clay loam 
Substratum: 
58 to 60 inches—strong brown very gravelly sandy 
clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Slow 
Intake family: 0.5 
Surface runoff: Low to high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Arburua soils on higher positions 

* Chaqua soils on higher positions 

* Zacharias soils on lower positions 

* Fine textured soils that are very gravelly throughout 
* Areas that have been severely cut and filled 
Similar inclusions: 

* Damluis soils on 8 to 15 percent slopes on slightly 
higher positions 

* Areas with a surface layer of very gravelly clay 
loam 


Use and Management 
Irrigated Crops 


Commonly grown crops: Orchard crops 

Major management factors: Slope, runoff, surface rock 
fragments, restricted permeability 

* All tillage should be on the contour or across the 

slope. 


Soil Survey 


* Surface rock fragments cause rapid wear of tillage 
equipment. 

* The restricted permeability requires proper 
irrigation design with a low application rate and a 
longer application period to prevent stand 
deterioration. 

* Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces 
crusting, and increases the water intake rate. 

* Sprinkler and drip irrigation systems are suited to 
this unit. 

* Use of this method permits the even, controlled 
application of water, and reduces runoff. 


Livestock Grazing 


Common plants on the Damluis soil: Soft chess, 
filaree, wild oats 

Major management factors: Gravelly moderately fine 
surface layer 

* Trampling by livestock can occur when the soil is 

too wet, which reduces productivity and increases 

runoff. 


Homesite Development 


Major management factors: Slope, hazard of water 
erosion, shrink-swell, restricted permeability, low 
strength 

* Excavation for roads and buildings increases the 

hazard of water erosion. 

* During construction all bare ground should be 

mulched. A ground cover should be established to 

prevent excessive erosion during periods of high 
rainfall. 

* The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 
potential. 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 

* The leach lines should follow the contour lines to 

maintain proper grade. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 

System can overcome this limitation. 


Interpretive Groups 


Capability classification: 2e-4, irrigated; 4e-4, 
nonirrigated 

MLRA: 17 

Ecological site: Fine loamy 

Vegetative soil group: C 


Stanislaus County, California, Western Part 


304—Damluis gravelly clay loam, 8 to 15 
percent slopes 


Setting 


Landform: Uplifted dissected terraces 
Elevation: 200 to 400 feet 

Slope features: Rolling 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Damluis gravelly clay loam and similar soils: 85 
percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Damluis soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: And upper part of subsoil 
0 to 20 inches—dark grayish brown gravelly clay 
loam 
Subsoil: 
20 to 48 inches—dark grayish brown and brown 
gravelly clay 
48 to 58 inches—brown gravelly clay loam 
Substratum: 
58 to 60 inches—strong brown very gravelly sandy 
clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Slow 
Intake family: 0.5 
Surface runoff: Medium or high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Moderate 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Arburua soils on higher positions 

* Chaqua soils on higher positions 

* Zacharias soils on lower positions 

* Fine textured soils that are very gravelly throughout 
and areas that have been severely cut and filled 
Similar inclusions: 

* Damluis soils on 2 to 8 percent slopes on slightly 
lower positions 
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* Areas with a surface layer of very gravelly clay 
loam 


Use and Management 
Irrigated Crops 


Commonly grown crops: Orchard crops 

Major management factors: Slope, Hazard of water 
erosion, surface rock fragments, restricted 
permeability 

* All tillage should be on the contour or across the 

slope. 

* When soil is bare, erosion can be reduced by crop 

residue management or the establishment of a cover 

crop. 

* Surface rock fragments cause rapid wear of tillage 

equipment. 

* The restricted permeability requires proper irrigation 

design with a low application rate and a longer 

application period to prevent stand deterioration. 

* Returning crop residue to the soil or regularly adding 

other organic matter improves fertility, reduces 

crusting, and increases the water intake rate. 

* Sprinkler and drip irrigation systems are suited to 

this unit. 

* Use of this method permits the even, controlled 

application of water, reduces runoff, and minimizes the 

risk of erosion. 


Livestock Grazing 


Common plants on the Damluis soil: Soft chess, 
filaree, wild oats 

Major management factors: Gravelly moderately fine 
surface layer 

* Trampling by livestock can occur when the soil is 

too swet, which reduces productivity and increases 

runoff. 


Homesite Development 


Major management factors: Slope, hazard of water 
erosion, shrink-swell, restricted permeability, low 
strength 

* Excavation for roads and buildings increases the 

hazard of water erosion. 

* During construction all bare ground should be 

mulched. A ground cover should be established to 

prevent excessive erosion during periods of high 
rainfall. 

* The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 
potential. 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 
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* The leach lines should follow the contour lines to 
maintain proper grade. 

* The restricted permeability decreases the 
absorption capacity of the leach fields. Increasing the 
size of the leach field or using a specially designed 
system can overcome this limitation. 


Interpretive Groups 


Capability classification: 3e-4, irrigated; 4e-4, 
nonirrigated 

MLRA: 17 

Ecological site: Fine loamy 

Vegetative soil group: C 


310—Deldota clay, 0 to 2 percent slopes 
Setting 


Landform: Low alluvial fans 

Elevation: 90 to 300 feet 

Landscape features: Drainage has been improved by 
levees and reclamation projects. 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Deldota clay loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Deldota soil 


Parent material: Alluvium from sedimentary rock 
sources 


Typical profile 


Surface layer: 
0 to 18 inches—brown and grayish brown clay 
Subsoil: 
18 to 23 inches—yellowish brown clay 
23 to 60 inches—light yellowish brown and 
yellowish brown clay and clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Somewhat poorly drained 
Water table: 3.5 to 5 feet below the soil surface, from 
December through March 
Kind of water table: Perched 
Available water capacity: High 
Most restrictive permeability: Slow 
Intake family: 0.1 
Surface runoff: Negligible to medium 
Highest shrink swell potential: High 
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Hazard of flooding: None 

Hazard of water erosion in bare areas: Slight 
Hazard of soil blowing in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils in concave positions 

* Dosamigos soils on lower positions 

* Stomar soils on higher positions 

* Vernalis soils on higher positions 
Similar inclusions: 

* Areas with a surface layer of clay loam 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row and field crops 

Major management factors: High water table, fine 
surface texture, restricted permeability 

* Irrigation must be carefully managed to avoid raising 

the water table. 

* The soil is too sticky to cultivate when it is wet and is 

too hard to cultivate when it is dry. 

* The restricted permeability requires proper irrigation 

design with a low application rate and a longer 

application period to prevent stand deterioration. 

* Returning crop residue to the soil or regularly adding 

other organic matter improves fertility, reduces 

crusting, and increases the water intake rate. 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 


Major management factors: High water table, shrink- 
swell, restricted permeability, low strength. 

* Because of the wetness of the soil profile in the 

winter and early spring months, a drainage system 

should be developed around the foundation. 

* The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 

potential. 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 

* When septic tanks are used, a high water table limits 

the absorption capacity of the leach field. A mounded 

leach field or other specialized leach field can 

overcome this limitation. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 

system can overcome this limitation. 
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Interpretive Groups 


Capability classification: 2w-5, irrigated; 4w-5, 
nonirrigated 

MLHA: 17 

Vegetative soil group: C 


320—Dosamigos clay loam, 0 to 2 percent 
slopes 


Setting 


Landform: Low alluvial fans 

Elevation: 90 to 180 feet 

Landscape features: Redoximorphic features in the 
profile indicate a somewhat poorly drained soil. 
However, levees and reclamation projects have 
lowered the water table. 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Dosamigos clay loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Dosamigos soil 


Parent material: Altuvium from sedimentary rock 
sources 


Typical profile 


Surface layer: 
0 to 15 inches—grayish brown clay loam 
Subsoil: 
15 to 42 inches—brown clay 
Substratum: 
42 to 60 inches—pale brown and light yellowish 
brown clay loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Somewhat poorly drained 
Water table: 3.5 to 5 feet below the soil surface, from 
December through March 
Kind of water table: Perched 
Available water capacity: High 
Most restrictive permeability: Very slow 
Intake family: 0.1 
Surface runoff: Negligible to high 
Salinity: 
0 to 15 inches—0 to 2 
15 to 42 inches—2 to 8 
42 to 60 inches—2 to 16 
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Sodicity (SAR): 
O to 15 inches—5 to 10 
15 to 42 inches—10 to 30 
42 to 60 inches—10 to 30 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Capay soils in concave positions 

* Deldota soils on similar positions 

* Stomar soils on higher positions 

* Vernalis soils on higher positions 

Similar inclusions: 

* Dosamigos soils that lack a perched water table 
* Areas with a surface layer of clay 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row and field crops 

Major management factors: High water table, fine 
surface texture, sodicity and salinity, restricted 
permeability 

* Irrigation water needs to be applied carefully to 

prevent the buildup of a depth to water table. 

* The soil is too sticky to cultivate when it is wet and is 

too hard to cultivate when it is dry. 

* Intensive management is required to reduce the 

salinity and maintain soil productivity. 

* Sodicity and salinity limitations can be overcome by 

toxic salt reduction and the application of soil 

amendments. 

* The restricted permeability requires proper irrigation 

design with a low application rate and a longer 

application period to prevent stand deterioration. 

* Returning crop residue to the soil or regularly adding 

other organic matter improves fertility, reduces 

crusting, and increases the water intake rate. 

* Furrow, border, and sprinkler irrigation systems are 

suited to this unit. 


Homesite Development 


Major management factors: High water table, sodicity 
and salinity, shrink-swell, restricted permeability, 
low strength 

* Because of the wetness of the soil profile in the 

winter and early spring months, a drainage system 

should be developed around the foundation. 

* Salt-tolerant species are most suitable for planting. 

* The effect of shrinking and swelling can be 
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minimized by using proper engineering designs or 
backfilling material that has a low shrink-swell 
potential. 

* Buildings and roads should be designed to offset the 
limited ability of the soil in this unit to support a load. 

* When septic tanks are used, a high water table limits 
the absorption capacity of the leach field. A mounded 
leach field or other specialized leach field can 
overcome this limitation 

* The restricted permeability decreases the 
absorption capacity of the leach fields. Increasing the 
size of the leach field or using a specially designed 
system can overcome this limitation 


Interpretive Groups 


Capability classification: Dosamigos—3w-6, irrigated; 
6w, nonirrigated 

MLHRA: 17 

Vegetative soil group: F 


330—Pedcat clay loam, 0 to 2 percent 
slopes, rarely flooded 


Setting 


Landform: Low alluvial fans 

Landscape features: Redoximorphic features in the 
profile indicate a poorly drained soil. However, 
levees and reclamation projects have lowered the 
water table. 

Elevation: 60 to 90 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Pedcat clay loam and similar soils: 90 percent 
Dissimilar inclusions: 10 percent 


Characteristics of the Pedcat soil 


Parent material: Alluvium from sedimentary rock 
sources 


Typical profile 


Surface layer: 
0 to 7 inches—dark grayish brown and grayish 
brown clay loam 

Subsoil: 
7 to 25 inches—brown and yellowish brown clay 
25 to 51 inches—yellowish brown and light 
yellowish brown clay loam 
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Substratum: 
51 to 60 inches—light yellowish brown stratified 
sandy clay loam to clay 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Poorly drained 
Water table: 3.5 to 5 feet below the soil surface, from 
December through March 
Kind of water table: Apparent 
Available water capacity: Moderate 
Most restrictive permeability: Very slow 
Intake family: 0.5 
Surface runoff: Low to high 
Salinity: 
0 to 7 inches—O to 2 
7 to 25 inches—O to 4 
25 to 51 inches—8 to 16 
51 to 60 inches—O to 4 
Sodicity (SAR): 
0 to 7 inches—O0 to 2 
7 to 25 inches—2 to 5 
25 to 51 inches—12 to 50 
51 to 60 inches—5 to 12 
Highest shrink swell potential: High 
Hazard of flooding: Rare, for brief periods, from 
October through April 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Clear Lake soils on slightly lower positions 
* Columbia soils on lower positions 

* Dospalos soils on slightly lower positions 
Similar inclusions: 

* Areas with a surface layer of clay 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row and field crops 

Major management factors: High water table, fine 
textured surface, sodicity and salinity, restricted 
permeability 

¢ Irrigation must be carefully managed to avoid raising 

the water table. 

* The soil is too sticky to cultivate when it is wet and is 

too hard to cultivate when it is dry. 

* Intensive management is required to reduce the 

salinity and maintain soil productivity. 

* Sodicity and salinity limitations can be overcome by 

toxic salt reduction and the application of soil 

amendments. 

* The restricted permeability requires an irrigation 
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design with low application rates and longer 
application periods to prevent stand deterioration and 
invasion of hydrophytic plants. 

* Returning crop residue to the soil or regularly 
adding other organic matter improves fertility, 
reduces crusting, and increases the water intake rate. 
* Furrow, border, corrugation and sprinkler irrigation 
systems are suited to this unit. 


Homesite Development 


Major management factors: Flooding, high water table, 
low strength, sodicity and salinity, restricted 
permeability, shrink-swell potential 

* Flooding can occur during the winter and early 

spring months. The foundation should be taller than 

normal or the buildings located on the highest 
elevations. Water should be intercepted by drainage 
ditches or a drainage system should be developed 
around the foundation. 

* Because of the wetness of the soil profile in the 

winter and early spring months, a drainage system 

should be developed around the foundation. 

e Buildings and roads should be designed to offset the 

limited ability of the soil in this unit to support a load. 

* Sodicity and salinity limitations can be overcome by 

toxic salt reduction and the application of soil 

amendments. 

* The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 
potential. 

* When septic tanks are used, a high water table limits 

the absorption capacity of the leach field. A mounded 

leach field or other specialized leach field can 
overcome this limitation. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 
system can overcome this limitation. 


Interpretive Groups 


Capability classification: 3w-6, irrigated; 4w-6, 
nonirrigated 

MLRA: 17 

Ecological site: Loamy saline alkali 

Vegetative soil group: F 


331—Pedcat clay loam, 0 to 2 percent 
slopes 


Setting 


Landform: Low alluvial fans 
Landscape features: Redoximorphic features in the 
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profile indicate a poorly drained soil. However, 
levees and reclamation projects have lowered the 
water table. 

Elevation: 70 to 90 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 

Mean annual temperature: 60 to 62 degrees F 

Frost-free period: 260 to 280 days 


Composition 


Pedcat clay loam and similar soils: 90 percent 
Dissimilar inclusions: 10 percent 


Characteristics of the Pedcat soil 


Parent material: Alluvium from sedimentary rock 
sources 


Typical profile 


Surface layer: 
0 to 7 inches—dark grayish brown and grayish 
brown clay loam 
Subsoil: 
7 to 25 inches—brown clay 
25 to 51 inches—yellowish brown and light 
yellowish brown clay loam 
Substratum: 
51 to 60 inches—light yellowish brown stratified 
sandy clay loam to clay 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Poorly drained 
Water table: 3.5 to 5 feet from December through 
March 
Kind of water table: Apparent 
Available water capacity: Moderate 
Most restrictive permeability: Very slow 
Intake family: 0.5 
Surface runoff: Low to high 
Salinity: 
0 to 7 inches—O0 to 2 
7 to 25 inches—0 to 4 
25 to 51 inches—8 to 16 
51 to 60 inches—O to 4 
Sodicity (SAR): 
0 to 7 inches—0 to 2 
7 to 25 inches—2 to 5 
25 to 51 inches—12 to 50 
51 to 60 inches—5 to 12 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Slight 
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Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Clear Lake soils on slightly lower positions 
* Columbia soils on lower positions 

* Dospalos soils on slightly lower positions 
Similar inclusions: 

* Areas with a surface layer of clay 


Use and Management 
Irrigated Crops 


Commonly grown crops: Row and field crops 

Major management factors: High water table, fine 
textured surface, sodicity and salinity, restricted 
permeability 

* Irrigation must be carefully managed to avoid raising 

the water table 

* The soil is too sticky to cultivate when it is wet and is 

too hard to cultivate when it is dry. 

* Intensive management is required to reduce the 

salinity and maintain soil productivity. 

* Sodicity and salinity limitations can be overcome by 

toxic salt reduction and the application of soil 

amendments. 

* The restricted permeability requires an irrigation 

design with low application rates and longer 

application periods to prevent stand deterioration and 

invasion of hydrophytic plants. 

* Returning crop residue to the soil or regularly adding 

other organic matter improves fertility, reduces 

crusting, and increases the water intake rate. 

* Furrow, border, corrugation and sprinkler irrigation 

systems are suited to this unit. 


Homesite Development 


Major management factors: High water table, low 
strength, sodicity and salinity, restricted 
permeability, shrink-swell potential 

* Because of the wetness of the soil profile in the 

winter and early spring months, a drainage system 

should be developed around the foundation. 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 

* Sodicity and salinity limitations can be overcome by 

toxic salt reduction and the application of soil 

amendments. 

* The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 
potential. 

* When septic tanks are used, a high water table limits 
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the absorption capacity of the leach field. A mounded 
leach field or other specialized leach field can 
overcome this limitation. 

* The restricted permeability decreases the 
absorption capacity of the leach fields. Increasing the 
size of the leach field or using a specially designed 
system can overcome this limitation. 


Interpretive Groups 


Capability classification: 3w-6, irrigated; 4w-6, 
nonirrigated 

MLHA: 17 

Vegetative soil group: F 


340—Carranza-Woo complex, 0 to 2 
percent slopes 


Setting 


Landform: Alluvial fans 

Elevation: 150 to 240 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Carranza gravelly clay loam and similar soils: 45 
percent 

Woo clay loam and similar soils: 25 percent 

Dissimilar inclusions: 30 percent 


Characteristics of the Carranza Soil 


Parent material: Alluvium dominantly from sedimentary 
rock 


Typical profile 


Surface layer: 
0 to 10 inches—brown gravelly clay loam 
Subsoil: 
10 to 38 inches—brown gravelly clay loam 
Substratum: 
38 to 60 inches—yellowish brown stratified 
extremely gravelly sandy loam to loamy sand 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Depth to unconsolidated material with rock fragments: 
35 to 40 inches 
Natural drainage class: Well drained 
Available water capacity: Moderate 
Most restrictive permeability: Moderate over rapid 
substratum 
Intake family: 0.5 
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Surface runoff: Negligible to low 

Highest shrink swell potential: Moderate 

Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—moderate; concrete—low 


Characteristics of the Woo Soil 
Parent material: Alluvium from sedimentary rock 
Typical profile 


Surface layer: 
0 to 19 inches—brown clay loam 
Subsurface layer: 
19 to 41 inches—yellowish brown clay loam 
Substratum: 
41 to 62 inches—stratified pale brown gravelly 
sandy loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Moderately slow over 
moderately rapid substratum 
Intake family: 0.5 
Surface runoff: Negligible to low 
Highest shrink swell potential: Low 
Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Xerofluvents 

* Xerorthents 

* Zacharias clay loam 

Similar inclusions: 

* Carranza soils without an extremely gravelly 
substratum 

* Woo soils without an extremely gravelly substratum 


Use and Management 
Irrigated Crops 


Commonly grown crops: Apricots, walnuts, 
cantaloupe, cotton, and plums 

Major management factors: Carranza—surface rock 
fragments, coarse textured underlying material; 
Woo—few limitations 

e Surface rock fragments cause rapid wear of tillage 

equipment. 

* The high percentage of gravel in Carranza soil 

reduces the amount of moisture available for plant 

growth. 

* Soils with coarse textured underlying material 

require short and frequent irrigation cycles to prevent 
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deep percolation losses and ground water 
contamination. 


Homesite Development 


Major management factors: Carranza—low strength; 
Woo—poor filter, low strength 

* Buildings and roads should be designed to offset the 

limited ability of the soil in this unit to support a load. 

* The coarse texture limits filtering capacity. 

Inadequately filtered effluent can contaminate the 

surface or ground water. Special designs can 

overcome this limitation 

* As the density of homesites increase, a community 

disposal system should be considered. 


Interpretive Groups 


Capability classification: 2s-11, irrigated; 4s-11, 
nonirrigated 

MLRA: 17 

Vegetative soil group: C 


350—Woo loam, 0 to 2 percent slopes 


Setting 


Landform: Alluvial fans 

Elevation: 90 to 150 feet 

Slope features: Nearly level 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Woo loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Woo Soil 


Parent material: Alluvium dominantly from sedimentary 
rock 


Typical profile 


Surface layer: 
O to 16 inches—brown loam 
Substratum: 
16 to 67 inches—yellowish brown clay loam and 
light yellowish brown loam 
Depth class: Very deep 
Depth to bedrock: Greater than 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Moderately slow 
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Intake family: 0.5 

Surface runoff: Low 

Highest Shrink-swell potential: Moderate 
Hazard of flooding: None 

Hazard of water erosion in bare areas: Slight 
Corrosivity class: Steel —high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Carranza soils with an extremely gravelly substratum 
* Xerofluvents 

* Xerorthents 

* Zacharias clay loam 

Similar inclusions: 

* Woo soils with an extremely gravelly substratum 


Use and Management 
Irrigated Crops 


Commonly grown crops: Apricots, walnuts, 
cantaloupe, cotton, and plums 
Major management factors: Few limitations 


Homesite Development 


Major management factors: Restricted permeability, 
low strength 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 

system can overcome this limitation. 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 


Interpretive Groups 


Capability classification: 1, irrigated; 4c—1 1, 
nonirrigated 

MLRA: 17 

Vegetative soil group: D 


400—Alo-Vaquero complex, 8 to 30 
percent slopes 


Setting 


Landform: Mountains (figure 8) 

Elevation: 800 to 1,600 feet 

Slope features: Steep 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 13 inches 
Mean annual temperature: 60 to 62 degrees 
Frost-free period: 260 to 270 days 


Composition 
Alo clay and similar soils: 45 percent 
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Vaquero clay and similar soils: 40 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Alo soil 
Parent material: Shale 
Typical profile 


Surface layer: 
O to 12 inches—dark grayish brown clay 
Subsoil: 
12 to 35 inches—grayish brown clay 
Bedrock: 
35 inches—-brown highly weathered shale 
Depth class: Moderately deep 
Depth to bedrock: 24 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Moderate 
Most restrictive permeability: Slow 
Surface runoff: Medium to very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Moderate to 
Severe 
Corrosivity class: Steel—high; concrete—low 


Characteristics of the Vaquero soil 
Parent material: Shale 


Typical profile 


Surface layer: 

0 to 6 inches—grayish brown clay 
Subsoil: 

6 to 35 inches—brown clay 
Bedrock: 


35 inches—variegated light gray and grayish 
brown highly weathered shale 

Depth class: Moderately deep 

Depth to bedrock: 20 to 40 inches 

Natural drainage class: Well drained 

Water table: Greater than 6 feet 

Available water capacity: Low 

Most restrictive permeability: Slow 

Surface runoff: Medium to very high 

Highest shrink swell potential: Very high 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Moderate to 
severe 

Corrosivity class: Steel—high; concrete— high 


Minor Components 


Dissimilar inclusions: 
* Arburua soils on convex positions near the top of 
slopes 
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Figure 8.—Soil slipping in an area of Alo-Vaquero complex, 8 to 30 percent slopes, on a mountain. 


* Wisflat soils on convex positions near the top of 
slopes 

* San Timoteo soils on convex positions near the top 
of slopes 

Similar inclusions: 

* Soils that have a surface layer of silty clay 


Use and Management 
Livestock Grazing 


Common plants: Wild oats, soft chess, filaree, 
burclover 

Major management factors: Hazard of water erosion, 
fine surface texture, shrink-swell 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 

from erosion. 

e Because of the fine surface texture, trampling by 

livestock can occur when the soil is too wet, which 

reduces productivity and increases runoff. 


* Areas of this unit are difficult to fence. 
* High shrinking and swelling of the soil can cause the 
tilting or lifting out of fence posts. 


Homesite Development 


Major management factors: Slope, hazard of water 
erosion, depth to rock, shrink-swell, slumping, 
restricted permeability, low strength 

e During construction all bare ground should be 

mulched. A ground cover should be established to 

prevent excessive erosion during periods of high 
rainfall. 

* The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 
potential. 

* Cutbanks are not stable and are subject to 

slumping. 

» Buildings and roads should be designed to offset the 

limited ability of the soil in this unit to support a load. 

* The leach lines should follow the contour lines to 

maintain proper grade. 

* The depth to rock decreases soil depth for the 

filtering capacity of the leach fields or can prevent their 
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placement. If the leach lines are placed too close to 
the bedrock, ground water may be contaminated by 
the effluent. 

* Onsite investigation is needed to identify areas 
where the soil is deep enough for septic tank 
absorption fields. 

* The restricted permeability decreases the 
absorption capacity of the leach fields. Increasing the 
size of the leach field or using a specially designed 
system can overcome this limitation. 


Interpretive Groups 


Capability classification: 4e-3, nonirrigated 
MLHA: 15 

Ecological site: Clayey 

Vegetative soil group: G 


401—Alo-Vaquero complex, 30 to 50 
percent slopes 


Setting 


Landform: Mountains 

Elevation: 800 to 1,600 feet 

Slope features: Steep 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 13 inches 
Mean annual temperature: 60 to 62 degrees 
Frost-free period: 260 to 270 days 


Composition 


Alo clay and similar soils: 45 percent 
Vaquero clay and similar soils: 40 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Alo soil 
Parent material: Shale 
Typical profile 


Surface layer: 
0 to 12 inches—dark grayish brown clay 
Subsoil: 
12 to 35 inches—grayish brown clay 
Bedrock: 
35 inches—brown highly weathered shale 
Depth ciass: Moderately deep 
Depth to bedrock: 24 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Moderate 
Most restrictive permeability: Slow 
Surface runoff: High or very high 
Highest shrink swell potential: High 
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Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Characteristics of the Vaquero soil 
Parent material: Shale 
Typical profile 


Surface layer: 
0 to 6 inches—grayish brown clay 
Subsoil: 
6 to 35 inches—brown clay 
Bedrock: 
35 inches—variegated light gray and grayish 
brown highly weathered shale 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Slow 
Surface runoff: High or very high 
Highest shrink swell potential: Very high 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete— high 


Minor Components 


Dissimilar inclusions: 

* Arburua soils on convex positions near the top of 
slopes 

* Wisflat soils on convex positions near the top of 
slopes 

* San Timoteo soils on convex positions near the top 
of slopes 

Similar inclusions: 

* Alo on 15 to 30 percent slopes on slightly lower 
positions 

* Vaquero soils on 15 to 30 percent slopes on slightly 
lower positions 

* Soils that have a surface layer of silty clay 


Use and Management 
Livestock Grazing 


Common plants: Wild oats, soft chess, filaree, 
burclover 

Major management factors: Hazard of water erosion, 
fine surface texture, shrink-swell 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 
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vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soil 
from erosion. 

* Because of the fine surface texture, trampling by 
livestock can occur when the soil is too wet, which 
reduces productivity and increases runoff. 

* Areas of this unit are difficult to fence. 

* High shrinking and swelling of the soil can cause the 
tilting or lifting out of fence posts. 


Homesite Development 


Major management factors: Slope, hazard of water 
erosion, depth to rock, shrink-swell, slumping, 
restricted permeability, low strength 

e During construction all bare ground should be 

mulched. A ground cover should be established to 

prevent excessive erosion during periods of high 
rainfall. 

e The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 
potential. 

« Cutbanks are not stable and are subject to slumping. 

* Buildings and roads should be designed to offset the 

limited ability of the soil in this unit to support a load. 

* The leach lines should follow the contour lines to 

maintain proper grade. 

* The depth to rock decreases soil depth for the 

filtering capacity of the leach fields or can prevent their 

placement. If the leach lines are placed too close to 
the bedrock, ground water may be contaminated by 
the effluent. 

* Onsite investigation is needed to identify areas 

where the soil is deep enough for septic tank 

absorption fields. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 
system can overcome this limitation. 


Interpretive Groups 


Capability classification: 6e, nonirrigated 
MLRA: 15 

Ecological site: Clayey 

Vegetative soil group: G 


410—Ayar clay, 30 to 50 percent slopes 
Setting 


Landform: Foothills 

Elevation: 300 to 900 feet 

Slope features: Steep 

Vegetation: Annual grasses and forbs 
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Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Ayar clay and similar soils: About 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Ayar soil 
Parent material: Calcareous shale and sandstone 
Typical profile 


Surface layer: 
O to 15 inches—grayish brown clay 
Subsoil: 
15 to 26 inches—grayish brown clay 
26 to 47 inches—yellowish brown clay 
Bedrock: 
47 inches—strongly weathered shale 
Depth class: Deep 
Depth to bedrock: 40 to 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Moderate 
Most restrictive permeability: Slow 
Surface runoff: High or very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Arburua loam on sideslopes 

«e Damluis clay, 2 to 8 percent slopes, on toe slopes 
e Franciscan sandy loam on sideslopes 

* Wisflat sandy loam on ridges 

* Oneil silt loam on sideslopes 

Similar inclusions: 

* Ayar clay, 5 to 30 percent slopes 


Use and Management 
Livestock Grazing 


Common plants: Red brome, filaree, needlgrass, 
clover 

Major management factors: Slope, water erosion 
hazard, fine surface texture 

* [f the soil is grazed to a bare condition, the loss of 

the surface layer by water erosion results in a severe 

decrease in productivity and in the potential of the soil 

to produce vegetation suitable for grazing. 

e Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, and 

forage supplements can improve livestock distribution. 
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Proper grazing management is necessary to maintain 
sufficient cover to control erosion. 

* Proper grazing management is necessary to 
maintain sufficient cover to control erosion. 

* Trampling by livestock can occur when the soil is too 
wet, which reduces productivity and increases runoff. 


Interpretive Groups 


Capability classification: 6e, nonirrigated 
MLRA: 15 

Ecological site: Clayey low elevation 
Vegetative soil group: D 


420—Ayar-Oneil complex, 30 to 50 
percent slopes 


Setting 


Landform: Foothills 

Elevation: 300 to 900 feet 

Slope features: Steep 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperaiure: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Ayar clay and similar inclusions: About 50 percent 
Oneil silt loam and similar inclusions: About 35 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Ayar soil 
Parent material: Calcareous shale and sandstone 
Typical profile 


Surface layer: 
0 to 15 inches—grayish brown clay 
Subsoil: 
15 to 47 inches—grayish brown and yellowish 
brown clay 
Bedrock: 
47 inches—strongly weathered shale 
Depih class: Deep 
Depth to bedrock: 40 to 60 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Moderate 
Most restrictive permeability: Slow 
Surface runoff: High or very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Soil Survey 


Characteristics of the Oneil soil 
Parent material: Calcareous shale and sandstone 
Typical profile 


Surface layer: 
0 to 14 inches—brown silt loam 
Subsoil: 
14 to 30 inches—dark yellowish brown and 
yellowish brown silt loam 
Bedrock: 
30 inches—unweathered calcareous sandstone 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Moderate 
Most restrictive permeability: Moderately slow 
Surface runoff: Moderate to high 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—moderate; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Arburua loam on sideslopes 

* Damluis clay, 2 to 8 percent slopes, on toe slopes 
* Franciscan sandy loam on sideslopes 

* Wisflat sandy loam on sideslopes 

Similar inclusions: 

* Ayar clay, 5 to 30 percent slopes 

* Oneil silt loam, 15 to 30 percent slopes 


Use and Management 
Livestock Grazing 


Common plants: Ayar—red brome, filaree, needlgrass, 
clover; Oneil—soft chess, wild oats, filaree, ripgut 
brome 

Major management factors: Ayar—slope, water 
erosion hazard, fine surface texture; Oneil— 
slope, water erosion hazard 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, 

and forage supplements can improve livestock 
distribution. 

* |f the soil is grazed to a bare condition, the loss of 

the surface layer by water erosion results in a severe 

decrease in productivity and in the potential of the soil 
to produce vegetation suitable for grazing. 

* Proper grazing management is necessary to 

maintain sufficient cover to control erosion. 

* Trampling by livestock can occur when the soil is 
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too wet, which reduces productivity and increases 
runoff. 


Interpretive Groups 


Capability classification: Ayar—6e, nonirrigated; 
Oneil—7e, nonirrigated 

MLRA: 15 

Ecological site: Ayar—clayey low elevation; Oneil— 
Fine loamy 

Vegetative soil group: Ayar—C; Oneil—F 


430—Vaquero-Carbona complex, 8 to 30 
percent slopes 


Setting 


Landform: Vaquero—mountains; Carbona—sideslopes 
of uplifted dissected terraces 

Elevation: 400 to 1,200 feet 

Slope features: Rolling to hilly 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 13 inches 

Mean annual temperature: 60 to 62 degrees 

Frost-free period: 250 to 270 days 


Composition 


Vaquero clay and similar soils: 50 percent 
Carbona clay loam and similar soils: 35 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Vaquero soil 
Parent material: Shale 


Typical profile 


Surface layer: 

0 to 6 inches— grayish brown clay 
Subsoil: 

6 to 35 inches—brown clay 
Bedrock: 


35 inches—variegated light gray and grayish 
brown highly weathered shale 

Depth class: Moderately deep 

Depth to bedrock: 20 to 40 inches 

Natural drainage class: Well drained 

Water table: Greater than 6 feet 

Available water capacity: Low 

Most restrictive permeability: Slow 

Surface runoff: Medium to very high 

Highest shrink swell potential: High 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Moderate to 
severe 
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Corrosivity class: Steel—high; concrete— high 

Characteristics of the Carbona soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 15 inches—dark grayish brown clay loam 
Subsurface layer: 
15 to 24 inches—dark grayish brown clay 
Subsoil: 
24 to 50 inches—brown and yellowish brown clay 
Substratum: 
50 to 60 inches—yellowish brown clay loam 
Depth class: Very deep 
Natural drainage class: Well drained 
Depth to bedrock: Greater than 5 feet 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Slow 
Intake family: 0.5 
Surface runoff: Medium to very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Moderate to 
severe 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

e Arburua soils on convex positions near the top of 
slopes 

- Wisflat soils on convex positions near the top of 
slopes 

e San Timoteo soils on convex positions near the top 
of slopes 

* Very deep medium textured soils on alluvial fans 

* Areas dissected by deep gullies with seeps 

e Severely eroded shallow medium textured soils on 
similar positions 

Similar inclusions: 

« Soils that have a surface layer of silty clay 


Use and Management 
Livestock Grazing 


Common plants: Vaquero—wild oat, soft chess, filaree, 
burclover; Carbona—wild oat, Mediterranean 
barley, filaree, burclover 

Major management factors: Hazard of water erosion, 
fine surface texture, shrink-swell 

* Loss of the surface layer results in a severe 
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decrease in productivity and in the potential of the soil 
to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soil 
from erosion. 

* Because of the fine surface texture, trampling by 
livestock can occur when the soil is too wet, which 
reduces productivity and increases runoff. 

* Areas of this unit are difficult to fence. 

* High shrinking and swelling of the soil can cause the 
tilting or lifting out of fence posts. 


Homesite Development 


Major management factors: Vaquero—slope, 
hazard of water erosion, depth to rock, shrink- 
swell, slumping, restricted permeability, low 
strength; Carbona—slope, hazard of water 
erosion, shrink-swell, restricted permeability, low 
strength 
* During construction all bare ground should be 
mulched. A ground cover should be established to 
prevent excessive erosion during periods of high 
rainfall. 
* The effect of shrinking and swelling can be 
minimized by using proper engineering designs or 
backfilling material that has a low shrink-swell 
potential. 
* Cutbanks are not stable and are subject to 
slumping. 
* Buildings and roads should be designed to offset 
the limited ability of the soil in this unit to support a 
load. 
* The leach lines should follow the contour lines to 
maintain proper grade. 
* The depth to rock decreases soil depth for the 
filtering capacity of the leach fields or can prevent their 
placement. If the leach lines are placed too close to 
the bedrock, ground water may be contaminated by 
the effluent. 
* Onsite investigation is needed to identify areas 
where the soil is deep enough for septic tank 
absorption fields. 
* The restricted permeability decreases the 
absorption capacity of the leach fields. Increasing the 
size of the leach field or using a specially designed 
System can overcome this limitation. 


Interpretive Groups 


Capability classification: 4e-3, nonirrigated 
MLRA: 15 and 17 

Ecological site: Clayey 

Vegetative soil group: Vaquero—G; Carbona—C 


Soil Survey 


500—Wisflat-Arburua-San Timoteo 
complex, 30 to 50 percent slopes 


Setting 


Landform: Mountains 

Elevation: 500 to 2,300 feet 

Slope features: Steep 

Vegetation: Annual grasses, forbs, and perennial 
shrubs 

Mean annual precipitation: 10 to 13 inches 

Mean annual temperature: 60 to 62 degrees 

Frost-free period: 260 to 280 days 


Composition 


Wisflat sandy loam and similar soils: 35 percent 
Arburua loam and similar soils: 30 percent 

San Timoteo sandy loam and similar soils: 20 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Wisflat soil 
Parent material: Sandstone 
Typical profile 


Surface layer: 
O to 5 inches— pale brown sandy loam 
Underlying material: 
5 to 10 inches—light yellowish brown sandy loam 
Bedrock: 
10 to 18 inches—light yellowish brown strongly 
weathered sandstone 
13 inches—light gray hard sandstone 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Moderately rapid 
Surface runoff: Very high 
Highest shrink swell potential: Low 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Characteristics of the Arburua soil 
Parent material: Calcareous sandstone 
Typical profile 


Surface layer: 
0 to 6 inches—grayish brown loam 

Subsoil: 
6 to 22 inches—grayish brown and light brownish 
gray loam 
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Bedrock: 
22 to 24 inches—light gray strongly weathered 
calcareous sandstone 
24 inches-—white hard calcareous sandstone 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Moderate 
Surface runoff: Medium or high 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Characteristics of the San Timoteo soil 
Parent material: Calcareous sandstone 
Typical profile 


Surface layer: 
0 to 5 inches—grayish brown sandy loam 
Underlying material: 
5 to 22 inches—brown sandy loam 
Bedrock: 
22 inches—yellowish brown strongly weathered 
calcareous sandstone 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Somewhat excessively 
drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Moderately rapid 
Surface runoff: Medium 
Highest shrink swell potential: Low 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Ayar soils on similar positions 

* Dark gray sandy soils less than 6 inches deep to 
more than 40 inches deep 

* Rock outcrop on convex positions near the top of 
slopes 

Similar inclusions: 

* Arburua soils on 50 to 75 percent slopes on slightly 
higher positions and on 15 to 30 percent toe slopes 
* Wisflat soils on 50 to 75 percent slopes on slightly 
higher positions and on 15 to 30 percent toe slopes 
* San Timoteo soils on 50 to 75 percent slopes on 
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slightly higher positions and on 15 to 30 percent toe 
slopes 

* Soils that have a surface layer of gravelly loam or 
clay loam 


Use and Management 
Livestock Grazing 


Common plants: Wislfat—soft chess, wild oats, filaree, 
California sagebrush; Arburua—soft chess, foxtail 
fescue, filaree, blue oak; San Timoteo—soft 
chess, wild oats, California sagebrush 

Major management factors: Wisflat—hazard of water 
erosion, depth to rock, limited available water 
capacity; Arburua—hazard of water erosion, 
limited available water capacity; San Timoteo— 
hazard of water erosion, limited available water 
capacity 


e Loss of the surface layer results in a severe 
decrease in productivity and in the potential of the soil 
to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soil 
from erosion. 

* The steep topography and the resulting runoff 
reduce the amount of rainfall that enters the soil. 

* Fence construction on shallow soils may require 
special designs. 

* The limited available water capacity makes it 
important that the forage plants not be stressed too 
frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Homesite Development 


Major management factors: Wisflat—slope, hazard of 
water erosion, depth to rock; Arburua—slope, 
hazard of water erosion, depth to rock; San 
Timoteo—slope, hazard of water erosion, depth to 
rock 

* During construction all bare ground should be 

mulched. A ground cover should be established to 

prevent excessive erosion during periods of high 
rainfall. 

e The leach lines should follow the contour lines to 

maintain proper grade. 

* Onsite investigation is needed to identify areas 

where the soil is deep enough for septic tank 

absorption fields. 

e The depth to rock decreases soil depth for the 

filtering capacity of the leach fields or can prevent their 
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placement. If the leach lines are placed too close to 
the bedrock, ground water may be contaminated by 
the effluent. 


Interpretive Groups 


Capability classification: Wisflat—7e, nonirrigated; 
Arburua—6e, nonirrigated; San Timoteo—€e, 
nonirrigated 

MLRA: 15 

Ecological site: Wisflat—coarse loamy; Arburua—fine 
loamy; San Timoteo— coarse loamy 

Vegetative soil group: G 


501—Wisflat-Arburua-San Timoteo 
complex, 50 to 75 percent slopes 


Setting 


Landform: Mountains 

Landscape features: Gullies about 200 to 300 feet 
apart are characteristic of this unit 

Elevation: 500 to 2,300 feet 

Slope features: Very steep 

Vegetation: Annual grasses, forbs, and perennial 
shrubs 

Mean annual precipitation: 10 to 13 inches 

Mean annual temperature: 60 to 62 degrees 

Frost-free period: 260 to 280 days 


Composition 


Wisflat sandy loam and similar soils: 35 percent 

Arburua loam and similar soils: 30 percent 

San Timoteo sandy loam and similar soils: 20 
percent 

Dissimilar inclusions: 15 percent 


Characteristics of the Wisflat soil 
Parent material: Sandstone 
Typical profile 


Surface layer: 
0 to 5 inches—pale brown sandy loam 
Underlying material: 
5 to 10 inches—light yellowish brown sandy loam 
Bedrock: 
10 to 13 inches—light yellowish brown strongly 
weathered sandstone 
13 inches—ight gray hard sandstone 
Depth cíass: Shallow 
Depth io bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Moderately rapid 


Soil Survey 


Surface runoff: Very high 

Highest shrink swell potential: Low 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel—high; concrete—low 


Characteristics of the Arburua soil 
Parent material: Calcareous sandstone 
Typical profile 


Surface layer: 
0 to 6 inches— brown loam 
Subsoil: 
6 to 22 inches—grayish brown and light grayish 
brown loam 
Bedrock: 
22 to 24 inches—ight gray strongly weathered 
calcareous sandstone 
24 inches—white hard calcareous sandstone 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Moderate 
Surface runoff: High 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Hazard of soil blowing in bare areas: Slight 
Corrosivity class: Steel—high; concrete—low 


Characteristics of the San Timoteo soil 
Parent material: Calcareous sandstone 
Typical profile 


Surface layer: 
0 to 5 inches—light brownish gray sandy loam 
Underlying material: 
5 to 22 inches—pale brown loam 
Bedrock: 
22 inches—yellowish brown strongly weathered 
calcareous sandstone 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Somewhat excessively drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Moderately rapid 
Surface runoff: Medium 
Highest shrink swell potential: Low 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Hazard of soil blowing in bare areas: Slight 
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Corrosivity class: Steel—high; concrete—low 
Minor Components 


Dissimilar inclusions: 

* Ayar soils on similar positions 

* Dark gray sandy soils less than 6 inches deep to 
more than 40 inches deep 

* Rock outcrop on convex positions near the top of 
slopes 

Similar inclusions: 

* Arburua soils on 30 to 50 percent slopes on slightly 
lower positions 

* Wisflat soils on 30 to 50 percent slopes on slightly 
lower positions 

* San Timoteo soils on 30 to 50 percent slopes on 
slightly lower positions 

* Soils that have a surface layer of gravelly loam or 
clay loam 


Use and Management 
Livestock Grazing 


Common plants: Wislfat—soft chess, wild oats, filaree, 
California sagebrush; Arburua—soft chess, foxtail 
fescue, filaree, blue oak; San Timoteo—soft 
chess, wild oats, California sagebrush 

Major management factors: Wisflat—slope, hazard of 
water erosion, depth to rock, limited available 
water capacity; Arburua—slope, hazard of water 
erosion, limited available water capacity; San 
Timoteo—slope, hazard of water erosion, limited 
available water capacity 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, and 

forage supplements can improve livestock distribution. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 

* The very steep topography and the resulting runoff 

reduce the amount of rainfall that enters the soil. 

* Fence construction on shallow soils may require 

special designs. 

* The limited available water capacity makes it 

important that the forage plants not be stressed too 

frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 
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Interpretive Groups 


Capability classification: 7e, nonirrigated 

MLHA: 15 

Ecological site: Wistlat—coarse loamy; Arburua—tine 
loamy; San Timoteo—coarse loamy 

Vegetative soil group: G 


502—Arburua-Wisflat complex, 8 to 15 
percent slopes 


Setting 


Landform: Mountains 

Elevation: 1,000 to 1,600 feet 

Slope features: Rolling 

Vegetation: Annual grasses and forbs. 
Mean annual precipitation: 10 to 13 inches 
Mean annual temperature: 60 to 62 degrees 
Frost-free period: 260 to 280 days 


Composition 


Arburua loam and similar soils: 55 percent 
Wisflat sandy loam and similar soils: 25 percent 
Dissimilar inclusions: 20 percent 


Characteristics of the Arburua soil 
Parent material: Calcareous sandstone 
Typical profile 


Surface layer: 
0 to 6 inches— brown loam 
Subsoil: 
6 to 22 inches—grayish brown and light grayish 
brown loam 
Bedrock: 
22 to 24 inches—light gray strongly weathered 
calcareous sandstone 
24 inches—white hard calcareous sandstone 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Moderate 
Surface runoff: Low or medium 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Moderate 
Corrosivity class: Steel—high; concrete—low 


Characteristics of the Wisflat soil 


Parent material: Sandstone 


102 


Typical profile 


Surface layer: 
0 to 5 inches—pale brown sandy loam 
Underlying material: 
5 to 10 inches—light yellowish brown sandy loam 
Bedrock: 
10 to 13 inches—light yellowish brown strongly 
weathered sandstone 
13 inches—light gray hard sandstone 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Moderately rapid 
Surface runoff: Very high 
Highest shrink swell potential: Low 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Moderate 
Corrosivity class: Steel —high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Alo soils on concave positions 

* Ayar soils on concave positions 

* Zacharias soils on slightly lower positions 

* Dark gray sandy soils less than 6 inches deep 
* Rock outcrop on convex positions near the top of 
slopes 

Similar inclusions: 

* Arburua soils on 15 to 30 percent slopes on 
sideslopes 

* Wisflat soils on 15 to 30 percent slopes on 
sideslopes 

* Soils that have a surface layer of clay loam 


Use and Management 
Livestock Grazing 


Common plants: Arburua—soft chess, foxtail fescue, 
filaree, blue oak; Wislfat—soft chess, wild oats, 
filaree, California sagebrush 

Major management factors: Arburua—hazard of water 
erosion; Wisflat—hazard of water erosion, depth to 
rock, limited available water capacity 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 

* Areas of this unit are difficult to fence because of the 

depth to bedrock. 


Soil Survey 


* The limited available water capacity makes it 
important that the forage plants not be stressed too 
frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Homesite Development 


Major management factors: Arburua—slope, hazard of 
water erosion, depth to rock, restricted 
permeability; Wisflat—slope, hazard of water 
erosion, depth to rock 

* Excavation for roads and buildings increases the 

hazard of water erosion. 

* Cuts needed to provide essentially level building 

sites can expose bedrock. 

* During construction all bare ground should be 

mulched. A ground cover should be established to 

prevent excessive erosion during periods of high 
rainfall. 

* The leach lines should follow the contour lines to 

maintain proper grade. 

* Onsite investigation is needed to identity areas 

where the soil is deep enough for septic tank 

absorption fields. 

* Enlarging septic tank absorption fields or using 

specially designed sewage disposal systems helps to 

minimize the limitation caused by depth to bedrock. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 
system can overcome this limitation. 


Interpretive Groups 


Capability classification: Arburua—4e-8, nonirrigated; 
Wisflat-7e, nonirrigated 

MLRA:15 

Ecological site: Arburua—fine loamy; Wisflat—coarse 
loamy 

Vegetative soil group: G 


505—Arburua-Contra Costa-Wisflat 
complex, 30 to 50 percent slopes 


Setting 


Landform: Mountains 

Elevation: 500 to 2,300 feet 

Slope features: Steep 

Vegetation: Annual grasses, forbs, scattered oaks and 
perennial shrubs 

Mean annual precipitation: 10 to 13 inches 


Stanislaus County, California, Western Part 


Mean annual temperature: 60 to 62 degrees 
Frost-free period: 230 to 250 days 


Composition 


Arburua loam and similar soils: 35 percent 

Contra Costa clay loam and similar soils: 30 percent 
Wisflat sandy loam and similar soils: 20 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Arburua soil 
Parent material; Calcareous sandstone 
Typical profile 


Surface layer: 
0 to 6 inches— brown loam 
Subsoil: 
6 to 22 inches—grayish brown and light grayish 
brown loam 
Bedrock: 
22 to 24 inches—light gray strongly weathered 
calcareous sandstone 
24 inches—white hard calcareous sandstone 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Moderate 
Surface runoff: Medium or high 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Characteristics of the Contra Costa soil 
Parent material: Sandstone 
Typical profile 


Surface layer: 
0 to 9 inches—brown clay loam 
Subsoil: 
9 to 38 inches—brown and light brown clay loam 
Bedrock: 
38 inches—light yellowish brown hard sandstone 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Slow 
Surface runoff: High or very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
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Corrosivity class: Steel—moderate; concrete— 
moderate 


Characteristics of the Wisflat soil 
Parent material: Sandstone 
Typical profile 


Surface layer: 
0 to 5 inches—pale brown sandy loam 
Underlying material: 
5 to 10 inches—light yellowish brown sandy loam 
Bedrock: 
10 to 13 inches—light yellowish brown strongly 
weathered sandstone 
13 inches—light gray hard sandstone 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Moderately rapid 
Surface runoff: Very high 
Highest shrink swell potential: Low 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* San Timoteo soils on slightly higher positions and on 
toe slopes 

* Rock outcrop on convex positions near the top of 
slopes and on toe slopes near drainage areas 
Similar inclusions: 

* Arburua on 50 to 75 percent slopes on slightly 
higher positions and 15 to 30 percent slopes on toe 
slopes 

* Wisflat on 50 to 75 percent slopes on slightly higher 
positions and 15 to 30 percent slopes on tce slopes 

* A soil similar to Arburua that is noncalcareous 


Use and Management 
Livestock Grazing 


Common plants: Arburua—soft chess, foxtail fescue, 
filaree, blue oak; Contra Costa—soft chess, wild 
oats, filaree, burclover; Wislfat—soft chess, wild 
oats, filaree, California sagebrush 

Major management factors: Arburua—hazard of water 
erosion, limited available water capacity; Contra 
Costa—hazard of water erosion; Wisflat —hazard 
of water erosion, depth to rock, limited available 
water capacity 

* Loss of the surface layer results in a severe 
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decrease in productivity and in the potential of the soil 
to produce plants suitable for grazing. 

e Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soil 
from erosion. 

* The steep topography and the resulting runoff 
reduces the amount of rainfall that enters the soil. 

* Forage production is limited by shallow rooting 
depth. When seeding is desired, consider species 
adapted to droughty conditions. 

* Fence construction on shallow soils may require 
special designs. 

e The limited available water capacity makes it 
important that the forage plants not be stressed too 
frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Homesite Development 


Major management factors: Arburua—slope, depth to 
rock; Contra Costa—slope, depth to rock, low 
strength, restricted permeability, shrink-swell; 
Wisflat—slope, depth to rock 

* Excavation for roads and buildings increases the 

hazard of water erosion. 

* Cuts needed to provide essentially level building 

sites can expose bedrock. 

* During construction all bare ground should be 

mulched. A ground cover should be established to 

prevent excessive erosion during periods of high 
rainfall. 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 

e The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling material that has a low shrink-swell 
potential. 

e The leach lines should follow the contour lines to 

maintain proper grade. 

* The depth to rock decreases soil depth for the 

filtering capacity of the leach fields or can prevent their 

placement. If the leach lines are placed too close to 
the bedrock, ground water may be contaminated by 
the effluent. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 
system can overcome this limitation. 


Soil Survey 


Interpretive Groups 


Capability classification: Arburua and Contra Costa— 
6e, nonirrigated; Wisflat—7e, nonirrigated 

MLHA: 15 

Ecological site: Arburua—fine loamy; Contra Costa— 
clayey; Wisflat—coarse loamy (156) 

Vegetative soil group: G 


506—Arburua-Contra Costa-Wisflat 
complex, 50 to 75 percent slopes 


Setting 


Landform: Mountains 

Elevation: 500 to 2,300 feet 

Slope features: Very steep 

Vegetation: Annual grasses, forbs, scattered oaks, and 
perennial shrubs 

Mean annual precipitation: 10 to 13 inches 

Mean annual temperature: 50 to 62 degrees F 

Frost-free period: 230 to 250 days 


Composition 


Arburua loam and similar soils: 35 percent 

Contra Costa clay loam and similar soils: 30 percent 
Wisflat sandy loam and similar soils: 20 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Arburua soil 
Parent material: Calcareous sandstone 
Typical profile 


Surface layer: 
0 to 6 inches—grayish brown loam 
Subsoil: 
6 to 22 inches—grayish brown and light grayish 
brown loam 
Bedrock: 
22 to 24 inches—light gray strongly weathered 
calcareous sandstone 
24 inches—white hard calcareous sandstone 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Moderate 
Surface runoff: Medium or high 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel—high; concrete—low 
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Characteristics of the Contra Costa soil 
Parent material: Sandstone 
Typical profile 


Surface layer: 
0 to 9 inches—brown clay loam 
Subsoil: 
9 to 38 inches—brown and light brown clay loam 
Bedrock: 
38 inches—light yellowish brown hard sandstone 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Slow 
Surface runoff: High or very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel—moderate; concrete— 
moderate 


Characteristics of the Wisflat soil 
Parent material: Sandstone 
Typical profile 


Surface layer: 
0 to 5 inches—pale brown sandy loam 
Underlying material: 
5 to 10 inches—light yellowish brown sandy loam 
Bedrock: 
10 to 13 inches—light yellowish brown strongly 
weathered sandstone 
13 inches—light gray hard sandstone 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Moderately rapid 
Surface runoff: Very high 
Highest shrink swell potential: Low 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

e San Timoteo soils on 30 to 50 percent on toe slopes. 
* Rock outcrop on convex positions near the top of 
slopes 

Similar inclusions: 

* Arburua soils on 30 to 50 percent on toe slopes 
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* Wisflat soils on 30 to 50 percent on toe slopes 
Use and Management 
Livestock Grazing 


Common plants: Arburua—soft chess, foxtail fescue, 
filaree, blue oak; Contra Costa—soft chess, wild 
oats, filaree, burclover; Wislfat—soft chess, wild 
oats, filaree, California sagebrush 

Major management factors: Arburua—slope, hazard of 
water erosion, limited available water capacity; 
Contra Costa—slope, hazard of water erosion; 
Wisflat—slope, hazard of water erosion, depth to 
rock, limited available water capacity 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, 

and forage supplements can improve livestock 
distribution. 

e The very steep topography and the resulting runoff 

reduces the amount of rainfall that enters the soil. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 

* Forage production is limited by shallow rooting 

depth. When seeding is desired, consider species 

adapted to droughty conditions. 

* Fence construction on shallow soils may require 

special designs. 

* The limited available water capacity makes it 

important that the forage plants not be stressed too 

frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: 7e, nonirrigated 

MLHA: 15 

Ecological site: Arourua—tine loamy; Contra Costa— 
clayey; Wisflat—coarse loamy 

Vegetative soil group: G 


510—Arburua-Wisflat-Rock outcrop 
complex, 30 to 65 percent slopes 


Setting 


Landform: Mountains 
Elevation: 600 to 1,400 feet 
Slope features: Steep to very steep 
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Vegetation: Annual grasses, forbs, scattered oaks and 
perennial shrubs 

Mean annual precipitation: 10 to 13 inches 

Mean annual temperature: 60 to 62 degrees 

Frost-free period: 230 to 250 days 


Composition 


Arburua loam and similar soils: 45 percent 
Wisflat sandy loam and similar soils: 30 percent 
Rock outcrop: 15 percent 

Dissimilar inclusions: 10 percent 


Characteristics of the Arburua soil 


Parent material: Calcareous sandstone 
Position on landscape: North-facing slopes 


Typical profile 


Suríace layer: 
0 to 6 inches—grayish brown loam 
Subsoil: 
6 to 22 inches—grayish brown and light grayish 
brown loam 
Bedrock: 
22 to 24 inches—light gray strongly weathered 
calcareous sandstone 
24 inches—white hard calcareous sandstone 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Moderate 
Surface runoff: Medium or high 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Characteristics of the Wisflat soil 


Parent material: Sandstone 
Position on landscape: Ridge tops and south-facing 
slopes 


Typical profile 


Surface layer: 
0 to 5 inches—pale brown sandy loam 
Underlying material: 
5 to 10 inches—light yellowish brown sandy loam 
Bedrock: 
10 to 13 inches—iight yellowish brown strongly 
weathered sandstone 
13 inches—light gray hard sandstone 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 


Soil Survey 


Natural drainage class: Well drained 

Water table: Greater than 6 feet 

Available water capacity: Very low 

Most restrictive permeability: Moderately rapid 
Surface runoff: Very high 

Highest shrink swell potential: Low 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Characteristics of Rock outcrop 


Parent material: Sandstone 
Position on landscape: Occurs randomly throughout 
the area 


Minor Components 


Dissimilar inclusions: 

* Contra Costa soils on toe slopes and on north-facing 
slopes 

* San Timoteo soils on 15 to 30 percent slopes on toe 
slopes 

Similar inclusions: 

* Arburua soils on 15 to 30 percent slopes on toe 
slopes 

* Wisflat soils on 15 to 30 percent slopes on toe 
slopes 

* Arburua soils on 15 to 30 percent slopes on toe 
slopes 

* A soil similar to Wisflat but has a fine sandy loam 
surface layer 

* A soil similar to Wisflat but is less than 6 inches 
deep 

* A soil similar to Arburua but is noncalcareous 


Use and Management 
Livestock Grazing 


Common plants: Arburua—soft chess, foxtail fescue, 
filaree, blue oak; Wislfat—soft chess, wild oats, 
filaree, California sagebrush 

Major management factors: Arburua—slope, hazard of 
water erosion, limited available water capacity; 
Wisflat—slope, hazard of water erosion, depth to 
rock, limited available water capacity 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, and 

forage supplements can improve livestock distribution. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 

* Forage production is limited by shallow rooting 
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depth. When seeding is desired, consider species 
adapted to droughty conditions. 

e Fence construction on shallow soils may require 
special designs. 

e The limited available water capacity makes it 
important that the forage plants not be stressed too 
frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: Arourua—te, nonirrigated; 
Wisflat—7e, nonirrigated; Rock outcrop—8, 
nonirrigated 

MLHA: 15 

Ecological site: Arourua—tine loamy; Wisflat —coarse 
loamy 

Vegetative soil group: G 


520—Wisflat-Rock outcrop complex, 30 to 
50 percent slopes 


Setting 


Landform: Mountains 

Elevation: 500 to 1,600 feet 

Slope features: Steep 

Vegetation: Perennial shrubs, annual grasses, and 
forbs 

Mean annual precipitation: 10 to 13 inches 

Mean annual temperature: 60 to 62 degrees 

Frost-free period: 260 to 280 days 


Composition 


Wisflat sandy loam and similar soils: 45 percent 
Rock outcrop: 35 percent 
Dissimilar inclusions: 25 percent 


Characteristics of the Wisflat soil 
Parent material: Sandstone 
Typical profile 


Surface layer: 
0 to 5 inches—-pale brown sandy loam 
Underlying material: 
5 to 10 inches—light yellowish brown sandy loam 
Bedrock: 
10 to 13 inches—light yellowish brown strongly 
weathered sandstone 
13 inches—light gray hard sandstone 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
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Natural drainage class: Well drained 

Water table: Greater than 6 feet 

Available water capacity: Very low 

Most restrictive permeability: Moderately rapid 
Surface runoff: Very high 

Highest shrink swell potential: Low 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Characteristics of Rock outcrop 
Parent material: Exposed sandstone and shale 
Minor Components 


Dissimilar inclusions: 

e Arburua soils on 50 to 70 percent slopes on slightly 
higher positions and on 15 to 30 percent on toe slopes 
* San Timoteo soils on 50 to 70 percent slopes on 
slightly higher positions and on 15 to 30 percent on 
toe slopes 

* One to six inches of loamy soil material over rock 
Similar inclusions: 

» Wisflat soils on 50 to 70 percent slopes on slightly 
higher positions and on 15 to 30 percent on toe slopes 


Use and Management 
Livestock Grazing 


Common plants on the Wisifat soil: Soft chess, wild 
oats, filaree, California sagebrush 

Major management factors: Hazard of water erosion, 
depth to rock, limited available water capacity. 

e Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 

from erosion. 

» Forage production is limited by shallow rooting 

depth. When seeding is desired, consider species 

adapted to droughty conditions. 

e Fence construction on shallow soils may require 

special designs. 

* The limited available water capacity makes it 

important that the forage plants not be stressed too 

frequently or severely during the growing season. This 

will maintain the plants and maintain the moisture 

throughout the growing season. Grazing frequency, 

intensity, and duration can affect the composition of 

the plant community. 


Interpretive Groups 


Capability classification: Wisflat —7e, nonirrigated; 
Rock outcrop—8, nonirrigated 


108 


MLRA: 15 
Ecological site: Wisflat—coarse loamy 
Vegetative soil group: Wisflat—G 


521—Wisflat-Rock outcrop complex, 50 to 
75 percent slopes 


Setting 


Landform: Mountains 

Elevation: 500 to 1,600 feet 

Slope features: Very steep 

Vegetation: Perennial shrubs, annual grasses, and 
forbs 

Mean annual precipitation: 10 to 13 inches 

Mean annual temperature: 60 to 62 degrees 

Frost-free period: 260 to 280 days 


Composition 


Wisflat sandy loam and similar soils: 45 percent 
Rock outcrop: 35 percent 
Dissimilar inclusions: 20 percent 


Characteristics of the Wisflat soil 
Parent material: Sandstone 


Typical profile 


Surface layer: 
0 to 5 inches—pale brown sandy loam 
Underlying material: 


5 to 10 inches—light yellowish brown sandy loam 
Bedrock: 
10 to 13 inches—light yellowish brown strongly 
weathered sandstone 
13 inches—light gray hard sandstone 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Moderately rapid 
Surface runoff: Very high 
Highest shrink swell potential: Low 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel—high; concrete—low 


Characteristics of Rock outcrop 
Parent material: Exposed sandstone and shale 
Minor Components 


Dissimilar inclusions: 
* Arburua soils on 50 to 70 percent slopes on slightly 
higher positions and on 15 to 30 percent toe slopes 


Soil Survey 


* San Timoteo soils on 50 to 70 percent slopes on 
slightly higher positions and on 15 to 30 percent toe 
slopes 

* One to six inches of loamy soil material over rock 
Similar inclusions: 

* Wisflat soils on 50 to 70 percent slopes on slightly 
higher positions and on 15 to 30 percent toe slopes 


Use and Management 
Livestock Grazing 


Common plants on the Wislfat soil: Soft chess, wild 
oats, filaree, California sagebrush 
Major management factors: Slope, hazard of water 
erosion, depth to rock, limited available water 
capacity. 
* Slope may limit access of equipment and some 
classes of livestock. Fencing, water development, and 
forage supplements can improve livestock distribution. 
* Loss of the surface layer results in a severe 
decrease in productivity and in the potential of the soil 
to produce plants suitable for grazing. 
* Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soil 
from erosion. 
* Forage production is limited by shallow rooting 
depth. When seeding is desired, consider species 
adapted to droughty conditions. 
* Fence construction on shallow soils may require 
special designs. 
* The limited available water capacity makes it 
important that the forage plants not be stressed too 
frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: Wisflat —7e, nonirrigated; 
Rock outcrop—8, nonirrigated 

MLRA: 15 

Ecological site: Wisflat—coarse loamy 

Vegetative soil group: Wisflat.—G 


530—Oneil silt loam, 15 to 30 percent 
slopes 


Setting 


Lanaform: Foothills 

Elevation: 300 to 1,200 feet 

Slope features: Hilly 

Vegetation: Annual grasses and forbs 
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Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 230 to 250 days 


Composition 


Oneil silt loam and similar soils: 75 percent 
Dissimilar inclusions: 25 percent 


Characteristics of the Oneil soil 
Parent material: Calcareous sandstone and shale 
Typical profile 


Surface layer: 
0 to 14 inches—brown silt loam 
Subsoil: 
14 to 30 inches—dark yellowish brown and 
yellowish brown silt loam 
Bedrock: 
30 inches—unweathered calcareous sandstone 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Moderately slow 
Surface runoff: Medium or high 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Moderate 
Corrosivity class: Steel —moderate; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Alo clay on toe slopes 

* Arburua loam on similar positions 

* Ayar clay toe slopes 

e Damluis clay loam on toe slopes 

* Rock outcrop on ridges 

e Wisflat sandy loam on sideslopes 

Similar inclusions: 

e Oneil silt loam, 8 to 15 and 30 to 50 percent slopes 


Use and Management 
Livestock Grazing 


Common plants: Soft chess, wild oats, filaree 

Major management factors: Water erosion hazard 

* Loss of the surface layer results in a severe 
decrease in productivity and in the potential of the soil 
to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soil 
from erosion. 
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Interpretive Groups 


Capability classification: 6e, nonirrigated 
MLRA: 15 and 17 

Ecological site: Fine loamy 

Vegetative soil group: F 


540—Oquin fine sandy loam, 15 to 30 
percent slopes 


Setting 


Landform: Low foothills 

Elevation: 250 to 500 feet 

Slope features: Hilly 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 12 inches 
Mean annual temperature: 60 to 62 degrees F 
Frost-free period: 260 to 280 days 


Composition 


Oquin fine sandy loam and similar inclusions: About 
75 percent 
Dissimilar inclusions: 25 percent 


Characteristics of the Oquin soil 
Parent material: Calcareous sandstone 
Typical profile 


Surface layer: 
0 to 24 inches—grayish brown fine sandy 
loam 
Substratum: 
24 to 31 inches—light brownish gray sandy 
loam 
Bedrock: 
31 to inches—strongly weathered sandstone 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Moderately rapid 
Surface runoff: Low to medium 
Highest shrink swell potential: Low 
Hazard of water erosion in bare areas: Moderate 
Hazard of flooding: None 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

e Oneil silt loam, 15 to 50 percent slopes on similar 
positions 

e Rock outcrop near ridge tops 
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e San Timoteo sandy loam, 15 to 30 percent slopes, 
on similar positions 

* Wisflat sandy loam, 15 to 30 percent slopes, on 
sideslopes 

Similar inclusions: 

* Soils similar to Oquin soil but are 40 to 60 inches 
deep or have slopes of 8 to 15 percent on toe slopes 


Use and Management 
Livestock Grazing 


Common plantis on ihe Oquin soil: Soft chess, wild 
oats, red brome, filaree 

Major management factors: Water erosion hazard 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 

from further erosion. 


Interpretive Groups 


Capability classification: 4e-1, nonirrigated 
MLRA: 15 

Ecological site: Coarse loamy 

Vegetative soil group: F 


600—Gonzaga-Honker-Franciscan 
complex, 30 to 50 percent slopes 


Setting 


Landform: Mountains 

Elevation: 800 to 3,300 feet 

Slope features: Steep 

Vegetation: Annual grasses, forbs, and blue oaks 
Mean annual precipitation: 12 to 18 inches 

Mean annual temperature: 59 to 61 degrees 
Frost-free period: 230 to 250 days 


Composition 


Gonzaga loam and similar soils: 35 percent 

Honker sandy loam and similar soils: 30 percent 

Franciscan gravelly sandy loam and similar soils: 20 
percent 

Dissimilar inclusions: 15 percent 


Characteristics of the Gonzaga soil 


Position on landscape: Dominantly north-facing 
slopes 
Parent material: Shale 


Soil Survey 


Typical profile 


Surface layer: 
0 to 18 inches—brown loam 
Subsoil: 
18 to 29 inches—brown gravelly loam 
29 to 38 inches—yellowish red gravelly clay 
Bedrock: 
38 inches—light yellowish brown hard shale 
Depth class: Moderately deep 
Depth to claypan: 20 to 30 inches 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Very slow 
Surface runoff: Very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Characteristics of the Honker soil 


Position on landscape: Dominantly south-facing slopes 
on knolls 
Parent material: Sandstone 
Surface layer: 
0 to 7 inches—brown sandy loam 
Subsoil: 
7 to 16 inches—reddish brown clay loam 
16 to 36 inches—red gravelly clay 
Bedrock: 
36 inches—hard sandstone 
Depth class: Moderately deep 
Depth to claypan: 10 to 20 inches 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Very slow 
Surface runoff: Very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Characteristics of the Franciscan soil 


Position on landscape: Dominantly north-facing 
slopes 
Parent material: Sandstone 


Typical profile 


Surface layer: 
0 to 14 inches—brown gravelly sandy loam 
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Subsoil: 

14 to 29 inches—brown cobbly clay loam 
Bedrock: 

29 inches—brown hard sandstone 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Moderately slow 
Surface runoff: High 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Rock outcrop on convex positions near the top of 
slopes 

e Vallecitos soils on convex positions near the top of 
slopes 

Similar inclusions: 

* Soils that have a surface layer of gravelly loam, 
gravelly clay loam or clay loam 

e Franciscan soils on slopes greater than 50 percent 
or less than 30 percent on similar positions 

* Gonzaga soils on slopes greater than 50 percent or 
less than 30 percent on similar positions 

* Honker soils on slopes greater than 50 percent or 
less than 30 percent on similar positions 


Use and Management 
Livestock Grazing 


Common plants: Gonzaga—soft chess, wild oats, 
foxtail fescue, blue oak; Honker—wild oats, soft 
chess, filaree; Franciscan—soft chess, ripgut 
brome, filaree, blue oak 

Major management factors: Gonzaga—hazard of 
water erosion, runoff, limited available water 
capacity; Honker—hazard of water erosion, runoff, 
depth to claypan, limited available water capacity; 
Franciscan—hazard of water erosion, limited 
available water capacity 

e Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 

* The steep topography and the resulting runoff 

reduce the amount of rainfall that enters the soil. 
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* Forage production is limited by shallow rooting 
depth. When seeding is desired, consider species 
adapted to droughty conditions. 

* The limited available water capacity makes it 
important that the forage plants not be stressed too 
frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: 6e, nonirrigated 

MLRA: 15 

Ecological site: Gonzaga—loamy (blue oak); Honker— 
clayey; Franciscan—loamy (blue oak) 

Vegetative soil group: Gonzaga and Honker—D; 
Franciscan—G 


601—Gonzaga-Honker-Franciscan 
complex, 50 to 75 percent slopes 


Setting 


Landform: Mountains 

Elevation: 800 to 3,300 feet 

Slope features: Very steep 

Vegetation: Annual grasses, forbs, and blue oaks 
Mean annual precipitation: 12 to 18 inches 
Mean annual temperature: 59 to 61 degrees 
Frost-free period: 230 to 250 days 


Composition 


Gonzaga loam and similar soils: 35 percent 

Honker sandy loam and similar soils: 30 percent 

Franciscan gravelly sandy loam and similar soils: 20 
percent 

Dissimilar inclusions: 15 percent 


Characteristics of the Gonzaga soil 


Position on landscape: Dominantly north-facing 
slopes 
Parent material: Shale 


Typical profile 


Surface layer: 

O to 18 inches—brown loam 
Subsoil: 

18 to 29 inches—brown gravelly loam 

29 to 38 inches—yellowish red gravelly clay 
Bedrock: 

38 inches—light yellowish brown hard shale 
Depth class: Moderately deep 
Depth to claypan: 20 to 30 inches 
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Depth to bedrock: 20 to 40 inches 

Natural drainage class: Well drained 

Water table: Greater than 6 feet 

Available water capacity: Low 

Most restrictive permeability: Very slow 

Surface runoff: Very high 

Highest shrink swell potential: High 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Very 
severe 

Corrosivity class: Steel—high; concrete—low 


Characteristics of the Honker soil 


Position on landscape: Dominantly south-facing slopes 
on knolls 
Parent material: Sandstone 


Typical profile 


Surface layer: 
0 to 7 inches—brown sandy loam 
Subsoil: 
7 to 16 inches—reddish brown clay loam 
16 to 36 inches—red gravelly clay 
Bedrock: 
36 inches—hard sandstone 
Depth class: Moderately deep 
Depth to claypan: 10 to 20 inches 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Very slow 
Surface runoff: Very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very 
severe 
Corrosivity class: Steel—high; concrete—low 


Characteristics of the Franciscan soil 


Position on landscape: Dominantly north-facing 
slopes 
Parent material: Sandstone 


Typical profile 


Surface layer: 

O to 14 inches—brown gravelly sandy loam 
Subsoil: 

14 to 29 inches—brown cobbly clay loam 
Bedrock: 

29 inches—brown hard sandstone 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 


Soil Survey 


Water table: Greater than 6 feet 

Available water capacity: Low 

Most restrictive permeability: Moderately slow 
Surface runoff: High 

Highest shrink swell potential: Moderate 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Rock outcrop 

* Vallecitos soils on convex positions near the top of 
slopes 

Similar inclusions: 

* Soils that have a surface layer of gravelly loam, 
gravelly clay loam or clay loam 

* Franciscan soils on slopes less than 50 percent on 
similar positions 

* Gonzaga soils on slopes less than 50 percent on 
similar positions 

* Honker soils on slopes less than 50 percent on 
similar positions 


Use and Management 
Livestock Grazing 


Common plants: Gonzaga—sott chess, wild oats, 
foxtail fescue, blue oak; Honker—wild oats, soft 
chess, filaree; Franciscan—soft chess, ripgut 
brome, filaree, blue oak 

Major management factors: Gonzaga—slope, hazard 
of water erosion, runoff, limited available water 
capacity, depth to claypan; Honker—slope, hazard 
of water erosion, runoff, depth to claypan; 
Franciscan—slope, hazard of water erosion, 
limited available water capacity 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, and 

forage supplements can improve livestock distribution. 

* The very steep topography and the resulting runoff 

reduce the amount of rainfall that enters the soil. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 

* Forage production is limited by shallow rooting 

depth. When seeding is desired, consider species 

adapted to droughty conditions. 

* The limited available water capacity makes it 

important that the forage plants not be stressed too 

frequently or severely during the growing season. This 
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will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: 7e, nonirrigated 

MLRA: 15 

Ecological site: Gonzaga—loamy (blue oak); Honker— 
clayey; Franciscan—loamy (blue oak) 

Vegetative scil group: Gonzaga and Honker—D; 
Franciscan—G 


610—Honker-Vallecitos-Honker, eroded, 
complex, 30 to 50 percent slopes 


Setting 


Landform: Mountains 

Position on landscape: Dominantly south-facing slopes 

Elevation: 800 to 3,300 feet 

Slope features: Steep 

Vegetation: Annual grasses, forbs, and perennial 
shrubs 

Mean annual precipitation: 12 to 18 inches 

Mean annual temperature: 59 to 61 degrees 

Frost-free period: 230 to 250 days 


Composition 


Honker sandy loam and similar soils: 35 percent 

Vallecitos gravelly loam and similar soils: 30 percent 

Honker gravelly loam, eroded, and similar soils: 20 
percent 

Dissimilar inclusions: 15 percent 


Characteristics of the Honker soil 
Parent material: Sandstone 
Typical profile 


Surface layer: 

0 to 7 inches—brown sandy loam 
Subsoil: 

7 to 16 inches—reddish brown clay loam 

16 to 36 inches—red gravelly clay 
Bedrock: 

36 inches—hard sandstone 
Depth class: Moderately deep 
Depth to claypan: 10 to 20 inches 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
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Most restrictive permeability: Very slow 

Surface runoff: Very high 

Highest shrink swell potential: High 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—moderate; concrete—low 


Characteristics of the Vallecitos soil 
Parent material: Metamorphosed sandstone 
Typical profile 


Surface layer: 
0 to 7 inches—pale brown gravelly loam 
Subsoil: 
7 to 16 inches—brown gravelly clay 
Bedrock: 
16 inches—reddish brown hard sandstone 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Slow 
Surface runoff: High or very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Characteristics of the eroded Honker soil 
Parent material: Sandstone 
Typical profile 


Surface layer: 
0 to 4 inches—light brownish gray gravelly loam 
Subsoil: 
4 to 29 inches—ight red gravelly clay 
Bedrock: 
29 inches—reddish brown hard sandstone 
Depth class: Moderately deep 
Depth to claypan: 5 to 10 inches 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Very slow 
Surface runoff: Very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—moderate; concrete—low 
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Minor Components 


Dissimilar inclusions: 

* Gonzaga soils on toe slopes 

* Franciscan soils on similar positions 

* Hock outcrop on convex positions near the top of 
slopes 

Similar inclusions: 

* Soils that have a surface layer of gravelly clay loam 
or clay loam 

* Honker soils on slopes greater than 50 percent or 
less than 30 percent on similar positions 

* Vallecitos soils on slopes greater than 50 percent or 
less than 30 percent on similar positions 


Use and Management 
Livestock Grazing 


Common plants: Honker—wild oats, soft chess, filaree; 
Vallecitos—soft chess, wild oats, foxtail fescue, 
ripgut brome, California sagebrush; Honker, 
eroded—red brome, California sagebrush, foxtail 
fescue, black sage 

Major management factors: Honker—hazard of water 
erosion, runoff, depth to claypan; Vallecitos— 
hazard of water erosion, runoff, depth to claypan, 
depth to rock, limited available water capacity; 
Honker, eroded—hazard of water erosion, runoff, 
depth to claypan 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 

* The steep topography and the resulting runoff 

reduce the amount of rainfall that enters the soil. 

* Forage production is limited by shallow rooting 

depth. When seeding is desired, consider species 

adapted to droughty conditions. 

* Fence construction on shallow soils may require 

special designs. 

* The limited available water capacity makes it 

important that the forage plants not be stressed too 

frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


interpretive Groups 


Capability classification: Honker—6e, nonirrigated; 
Vallecitos—6e, nonirrigated; Honker, eroded—7e, 
nonirrigated 


Soil Survey 


MLRA: 15 

Ecological site: Honker—clayey; Vallecitos—loamy; 
Honker, eroded—loamy (California sagebrush) 

Vegetative soil group: Honker and Honker, eroded—D; 
Vallecitos—G 


611—Honker-Vallecitos-Honker, eroded, 
complex, 50 to 75 percent slopes 


Setting 


Landform: Mountains 

Position on landscape: Dominantly south-facing 
slopes 

Elevation: 800 to 3,300 feet 

Slope features: Very Steep 

Vegetation: Annual grasses, forbs, and perennial 
shrubs 

Mean annual precipitation: 12 to 18 inches 

Mean annual temperature: 59 to 61 degrees F 

Frost-free period: 230 to 250 days 


Composition 


Honker sandy loam and similar soils: 35 percent 

Vallecitos gravelly loam and similar soils: 30 percent 

Honker gravelly loam, eroded, and similar soils: 20 
percent 


Characteristics of the Honker soil 
Parent material: Sandstone 
Typical profile 


Surface layer: 
0 to 7 inches—brown sandy loam 
Subsoil: 
7 to 16 inches—reddish brown clay loam 
16 to 36 inches—red gravelly clay 
Bedrock: 
36 inches—hard sandstone 
Depth class: Moderately deep 
Depth to claypan: 10 to 20 inches 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
High water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Very slow 
Surface runoff: Very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very 
severe 
Corrosivity class: Steel—moderate; concrete—low 


Characteristics of the Vallecitos soil 


Parent material: Metamorphosed sandstone 
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Typical profile 


Surface layer: 
0 to 7 inches—pale brown gravelly loam 
Subsoil: 
7 to 16 inches—-brown gravelly clay 
Bedrock: 
16 inches—reddish brown hard sandstone 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Slow 
Surface runoff: High or very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel—high; concrete—low 


Characteristics of the eroded Honker soil 
Parent material: Sandstone 
Typical profile 


Surface layer: 
0 to 4 inches—light brownish gray gravelly loam 
Subsoil: 
4 to 29 inches—light red gravelly clay 
Bedrock: 
29 inches—reddish brown hard sandstone 
Depth class: Moderately deep 
Depth to claypan: 5 to 10 inches 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Very slow 
Surface runoff: Very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very 
severe 
Corrosivity class: Steel—moderate; concrete—low 


Minor Components 


Dissimilar inclusions: 

e Franciscan soils on similar positions 

* Gonzaga soils on similar positions 

* Rock outcrop on convex positions near the top of 
slopes 

Similar inclusions: 

* Soils that have a surface layer of gravelly clay loam 
or clay loam 
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* Honker soils on slopes less than 50 percent on 
similar positions 

e Vallecitos soils on slopes less than 50 percent on 
similar positions 


Use and Management 
Livestock Grazing 


Common plants: Honker—wild oats, soft chess, filaree; 
Vallecitos—soft chess, wild oats, foxtail fescue, 
ripgut brome, California sagebrush; Honker, 
eroded—red brome, California sagebrush, foxtail 
fescue, black sage 

Major management factors: Honker—slope, hazard of 
water erosion, runoff, depth to claypan; 
Vallecitos—slope, hazard of water erosion, runoff, 
depth to claypan, depth to rock, limited available 
water capacity; Honker, eroded— slope, hazard of 
water erosion, runoff, depth to claypan 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, 

and forage supplements can improve livestock 
distribution. 

* The very steep topography and the resulting 

runoff reduce the amount of rainfall that enters the 

soil. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 

» Forage production is limited by shallow rooting 

depth. When seeding is desired, consider species 

adapted to droughty conditions. 

* Fence construction on shallow soils may require 

special designs. 

e The limited available water capacity makes it 

important that the forage plants not be stressed too 

frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: 7e, nonirrigated 

MLRA: 15 

Ecological site: Honker—clayey; Vallecitos—loamy; 
Honker, eroded—loamy (California sagebrush) 

Vegetative soil group: Honker and Honker, eroded—D; 
Vallecitos—G 
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612—Honker-Vallecitos-Gonzaga 
complex, 30 to 50 percent slopes 


Setting 


Landform: Mountains 

Elevation: 800 to 3,300 feet 

Slope features: Steep 

Vegetation: Annual grasses, forbs, and blue oak 
Mean annual precipitation: 12 to 18 inches 
Mean annual temperature: 59 to 61 degrees 
Frost-free period: 230 to 250 days 


Composition 


Honker sandy loam and similar soils: 30 percent 
Vallecitos loam and similar soils: 30 percent 
Gonzaga loam and similar soils: 25 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Honker soil 


Position on landscape: South- and north-facing 
slopes 
Parent material: Sandstone 


Typical profile 


Surface layer: 
0 to 7 inches—brown sandy loam 
Subsoil: 
7 to 16 inches—reddish brown clay loam 
16 to 36 inches—red gravelly clay 
Bedrock: 
36 inches—hard sandstone 
Depth class: Moderately deep 
Depth to claypan: 10 to 20 inches 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Very slow 
Surface runoff: Very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 


Corrosivity class: Steel—moderate; concrete—low 


Characteristics of the Vallecitos soil 


Position on landscape: Dominantly south-facing 
slopes 
Parent material: Metamorphosed sandstone 


Typical profile 


Surface layer: 
O to 7 inches—pale brown loam 
Subsoil: 
7 to 16 inches—brown clay loam and clay 


Soil Survey 


Bedrock: 
16 inches—reddish brown metamorphosed 
sandstone 

Depth class: Shallow 

Depth to bedrock: 10 to 20 inches 

Natural drainage class: Well drained 

Water table: Greater than 6 feet 

Available water capacity: Very low 

Most restrictive permeability: Slow 

Surface runoff: High or very high 

Highest shrink swell potential: High 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Severe 

Corrosivity class: Steel—high; concrete—low 


Characteristics of the Gonzaga soil 


Position on landscape: Dominantly north-facing 
slopes 
Parent material: Shale 


Typical profile 


Surface layer: 
0 to 18 inches—brown loam 
Subsoil: 
18 to 29 inches—brown gravelly loam 
29 to 38 inches—yellowish red gravelly clay 
Bedrock: 
38 inches—light yellowish brown hard shale 
Depth class: Moderately deep 
Depth to claypan: 20 to 30 inches 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Very slow 
Surface runoff: Very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 
* Franciscan soils on similar positions 
* Rock outcrop 


* Honker eroded soils on convex positions near the 


top of slopes 
Similar inclusions: 


* Soils with a surface layer of gravelly clay loam or 


clay loam 


* Honker soils on slopes greater than 50 percent or 


less than 30 percent on similar positions 


* Vallecitos soils on slopes greater than 50 percent or 


less than 30 percent on similar positions 
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* Gonzaga soils on slopes greater than 50 percent or 
less than 30 percent on similar positions 


Use and Management 
Livestock Grazing 


Common plants: Honker—wild oats, soft chess, filaree; 
Vallecitos—soft chess, wild oats, foxtail fescue, 
ripgut brome, California sagebrush; Gonzaga— 
soft chess, wild oats, foxtail fescue, blue oak 

Major management factors: Honker—hazard of water 
erosion, runoff, depth to claypan, limited available 
water capacity; Vallecitos—hazard of water 
erosion, runoff, depth to claypan, depth to rock, 
limited available water capacity; Gonzaga—hazard 
of water erosion, runoff 

* The steep topography and the resulting runoff 

reduce the amount of rainfall that enters the soil. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 

* Forage production is limited by shallow rooting 

depth. When seeding is desired, consider species 

adapted to droughty conditions. 

* Fence construction on shallow soils may require 

special designs. 

* The limited available water capacity makes it 

important that the forage plants not be stressed too 

frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: 6e, nonirrigated 

MLRA: 15 

Ecological site: Honker—clayey; Vallecitos—loamy; 
Gonzaga—loamy (blue oak) 

Vegetative soil group: Honker and Gonzaga—D; 
Vallecitos—G 


613—Honker-Gaviota complex, 30 to 50 
percent slopes 
Setting 


Landform: Mountains 
Elevation: 2,200 to 3,300 feet 
Slope features: Steep 
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Vegetation: Perennial shrubs, annual grasses, and 
forbs 

Mean annual precipitation: 12 to 18 inches 

Mean annual temperature: 59 to 61 degrees 

Frost-free period: 230 to 250 days 


Composition 


Honker gravelly loam and similar soils: 50 percent 
Gaviota gravelly loam and similar soils: 30 percent 
Dissimilar inclusions: 20 percent 


Characteristics of the Honker soil 


Position on landscape: Mountain sideslopes 
Parent material: Sandstone 


Typical profile 


Surface layer: 
0 to 5 inches—brown gravelly loam 
Subsoil: 
5 to 20 inches—yellowish brown gravelly clay loam 
20 to 36 inches—yellowish brown gravelly clay 
Bedrock: 
36 inches—reddish brown hard sandstone 
Depth class: Moderately deep 
Depth to claypan: 10 to 20 inches 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Very slow 
Surface runoff: Very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—moderate; concrete—low 


Characteristics of the Gaviota soil 


Position on landscape: Ridges and upper mountain 
sideslopes 
Parent material: Sandstone 


Typical profile 


Surface layer: 

0 to 10 inches—brown gravelly loam 
Bedrock: 

10 inches—pale brown sandstone 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Moderately rapid 
Surface runoff: Very high 
Highest shrink swell potential: Low 
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Hazard of flooding: None 

Hazard of water erosion in bare areas: Very severe 

Corrosivity class: Steel—moderate; concrete— 
moderate 


Minor Components 


Dissimilar inclusions: 

* Franciscan soils on sideslopes 

* Gonzaga soils on sideslopes 

* Vallecitos soils on convex positions near ridges 

* Rock outcrop 

Similar inclusions: 

* Soils with a surface layer of gravelly clay loam or 
clay loam 

* Honker eroded soils on convex positions near the 
top of slopes 

* Honker on slopes greater than 50 percent on similar 
positions 

* Gaviota soils on slopes greater than 50 percent on 
similar positions 


Use and Management 
Livestock Grazing 


Common plants: Honker—wild oats, soft chess, filaree; 
Gaviota—manzanita, California sagebrush, 
chamise, buckbrush 

Major management factors: Honker—hazard of water 
erosion, runoff, depth to claypan; Gaviota—hazard 
of water erosion, runoff, depth to rock, limited 
available water capacity 

* The steep topography and the resulting runoff 

reduce the amount of rainfall that enters the soil. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 

* Forage production is limited by shallow rooting 

depth. When seeding is desired, consider species 

adapted to droughty conditions. 

* Fence construction on shallow soils may require 

special designs. 

* The limited available water capacity makes it 

important that the forage plants not be stressed too 

frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: 7e, nonirrigated 


Soil Survey 


MLRA: 15 

Ecological site: Honker—clayey; Gaviota—gravelly 
loamy (chamise) 

Vegetative soil group: Honker—D; Gaviota—G 


614—Honker-Gaviota complex, 50 to 70 
percent slopes 


Setting 


Landform: Mountains 

Elevation: 2,000 to 3,300 feet 

Slope features: Very steep 

Vegetation: Perennial shrubs, annual grasses, and 
forbs 

Mean annuali precipitation: 12 to 18 inches 

Mean annual temperature: 59 to 61 degrees 

Frost-free period: 230 to 250 days 


Composition 


Honker gravelly loam and similar soils: 50 percent 
Gaviota gravelly loam and similar soils: 30 percent 
Dissimilar inclusions: 20 percent 


Characteristics of the Honker soil 


Position on landscape: Mountain sideslopes 
Parent material: Sandstone 


Typical profile 


Surface layer: 
0 to 5 inches—brown gravelly loam 

Subsoil: 
5 to 20 inches—yellowish brown gravelly clay 
loam 


20 to 36 inches—yellowish brown gravelly clay 
Bedrock: 
36 inches—reddish brown hard sandstone 
Depth class: Moderately deep 
Depth to claypan: 10 to 20 inches 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Very slow 
Surface runoff: Very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—moderate; concrete—low 


Characteristics of the Gaviota soil 


Position on landscape: Ridges and upper mountain 
sideslopes 
Parent material: Sandstone 
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Typical profile 


Surface layer: 
0 to 10 inches—brown gravelly loam 
Bedrock: 
10 inches—pale brown hard meta-sandstone 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Moderately rapid 
Surface runoff: Very high 
Highest shrink swell potential: Low 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel—moderate; concrete— 
moderate 


Minor Components 


Dissimilar inclusions: 

* Franciscan soils on sideslopes 

« Vallecitos on convex positions 

* Gonzaga soils on sideslopes 

e Rock outcrop and Honker eroded soils on convex 
positions near the top of slopes 

Similar inclusions: 

e Soils with a surface layer of gravelly clay loam or 
clay loam 

* Honker soils on slopes less than 30 percent on 
similar positions 

* Gaviota soils on slopes less than 30 percent on 
similar positions 


Use and Management 
Livestock Grazing 


Common plants: Honker—wild oats, soft chess, filaree; 
Gaviota—manzanita, California sagebrush, 
chamise, buckbrush 

Major management factors: Honker—slope, hazard of 
water erosion, runoff, depth to claypan; Gaviota— 
slope, hazard of water erosion, runoff, depth to 
rock, limited available water capacity; 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, and 

forage supplements can improve livestock distribution. 

e The very steep topography and the resulting runoff 

reduce the amount of rainfall that enters the soil. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

e Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 
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enough vegetation is left standing to protect the soil 
from erosion. 

* Forage production is limited by shallow rooting 
depth. When seeding is desired, consider species 
adapted to droughty conditions. 

* Fence construction on shallow soils may require 
special designs. 

* The limited available water capacity makes it 
important that the forage plants not be stressed too 
frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: 7e, nonirrigated 

MLRA: 15 

Ecological site: Honker—clayey; Gaviota—gravelly 
loamy (chamise) 

Vegetative soil group: Honker—D; Gaviota—G 


615—Honker-Quinto complex, 30 to 50 
percent slopes 


Setting 


Landform: Mountains 

Elevation: 600 to 1,900 feet 

Slope feature: Steep 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 12 to 18 inches 
Mean annual temperature: 59 to 61 degrees F 
Frost-free period: 230 to 250 days 


Composition 


Honker sandy loam and similar soils: 45 percent 

Quinto gravelly sandy loam and similar soils: 40 
percent 

Dissimilar inclusions: 15 percent 


Characteristics of the Honker soil 
Parent material: Sandstone 
Typical profile 


Surface layer: 
0 to 7 inches—brown sandy loam 
Subsoil: 
7 to 16 inches—reddish brown clay loam 
16 to 36 inches—red gravelly clay 
Bedrock: 
36 inches—hard sandstone 
Depth class: Moderately deep 
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Depth to claypan: 10 to 20 inches 

Depth to bedrock: 20 to 40 inches 

Natural drainage cíass: Well drained 

Water table: Greater than 6 feet 

Available water capacity: Low 

Most restrictive permeability: Very slow 
Surface runoff: Very high 

Highest shrink swell potential: High 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—moderate; concrete—low 


Characteristics of the Quinto soil 
Parent material: Sandstone conglomerate 
Typical profile 


Surface layer: 
0 to 6 inches—yellowish brown gravelly sandy 
loam 
Subsoil: 
6 to 17 inches—brown gravelly sandy clay loam 
Bedrock: 
17 inches—sandstone conglomerate 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Somewhat excessively drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Moderately slow 
Surface runoff: High or very high 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel—moderate; concrete—low 


Minor Components 


Dissimilar inclusions: 

e Millsholm loam, 30 to 50 percent slopes 

* Rock outcrop 

* Vallecitos soils on similar positions 

Similar inclusions: 

* Honker sandy loam 50 to 75 percent 

* Quinto gravelly sandy loam 50 to 75 percent slopes 


Use and Management 
Livestock Grazing 


Common plants: Honker—wild oats, soft chess, filaree; 
Quinto—soft chess, California buckwheat, red 
brome, California sagebrush 

Major management factors: Honker—hazard of water 
erosion, runoff, depth to clay pan, and limited 
available water capacity; Quinto—slope, hazard of 
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water erosion, runoff, depth to rock, and limited 

available water capacity 
* Loss of the surface layer results in a severe 
decrease in productivity and in the potential of the soil 
to produce plants suitable for grazing. 
* Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soil 
from erosion. 
* Forage production is limited by shallow rooting 
depth. When seeding is desired, consider species 
adapted to droughty conditions. 
* Fence construction on shallow soils may require 
special designs. 
* The limited available water capacity makes it 
important that the forage plants not be stressed too 
frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: Honker—6e, nonirrigated; 
Quinto—7e, nonirrigated 

MLRA: 15 

Ecological site: Honker—clayey; Quinto—shallow 
coarse loamy 

Vegetative soil group: Honker—D; Quinto—G 


620—Franciscan sandy loam, 50 to 70 
percent slopes 


Setting 


Landform: Mountains 

Position on landscape: Dominantly north-facing 
slopes 

Elevation: 800 to 3,600 feet 

Slope features: Very steep 

Vegetation: Annual grasses, forbs, and blue oaks 

Mean annual precipitation: 12 to 18 inches 

Mean annual temperature: 59 to 61 degrees F 

Frosi-free period: 200 to 240 days 


Composition 


Franciscan sandy loam and similar inclusions: About 
80 percent 
Dissimilar inclusions: 20 percent 


Characteristics of the Franciscan soil 


Parent material: Sandstone 
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Typical profile 


Surface layer: 
0 to 10 inches—grayish brown and brown sandy 
loam 
Subsoil: 
10 to 26 inches—brown sandy clay loam 
26 to 38 inches—brown and strong brown gravelly 
sandy clay loam 
Bedrock: 
38 inches—fractured sandstone 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Moderately slow 
Surface runoff: High 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

e Ayar soils on toe slopes, mainly in the Quinto Creek 
area 

* Gonzaga loam on toe slopes 

* Quinto gravelly sandy loam on sideslopes 

* Rock outcrop 

Similar inclusions: 

e Franciscan sandy loam, 30 to 50 percent slopes 


Use and Management 
Livestock Grazing 


Common plants: Soft chess, ripgut brome, filaree, blue 
oak 

Major management factors: Slope, hazard of water 
erosion, limited available water capacity 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, and 

forage supplements can improve livestock distribution. 

* The very steep topography and the resulting runoff 

reduce the amount of rainfall that enters the soil. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 

from erosion. 

* The limited available water capacity makes it 

important that the forage plants not be stressed too 

frequently or severely during the growing season. This 
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will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Firewood Production 


Major management factors: Slope, hazard of water 
erosion 

* The steepness of slope limits the kinds of 

equipment that can be used in harvesting wood 

products. 

* Maintaining the understory vegetation is essential in 

controlling erosion. 

* Proper design of road drainage systems and care in 

the placement of culverts help to control erosion. 

Spoil from excavations is subject to rill and gully 

erosion and to sloughing. 


Interpretive Groups 


Capability classification: 7e, nonirrigated 
MLHA: 15 

Ecological site: Loamy (blue oak) 
Vegetative soil group: G 


625—Franciscan-Quinto-Honker complex, 
50 to 75 percent slopes 


Setting 


Landform: Mountains 

Elevation: 800 to 3,600 feet 

Slope feature: Very steep 

Vegetation: Franciscan—annual grasses, forbs, and 
blue oak; Quinto and Honker—annual grasses, 
and forbs 

Mean annual precipitation: 12 to 18 inches 

Mean annual temperature: 59 to 61 degrees F 

Frost-free period: 200 to 240 days 


Composition 


Franciscan sandy loam and similar soils: 40 
percent 

Quinto gravelly sandy loam and similar soils: 25 
percent 

Honker sandy loam and similar soils: 20 percent 

Dissimilar inclusions: 15 percent 


Characteristics of the Franciscan soil 
Parent material: Sandstone 
Typical profile 


Surface layer: 
0 to 10 inches—grayish brown and brown sandy 
loam 
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Subsoil: 
10 to 26 inches—brown sandy clay loam 
26 to 38 inches—brown and strong brown gravelly 
sandy clay loam 
Bedrock: 
38 inches—fractured sandstone 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Moderately slow 
Surface runoff: High 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—moderate; concrete—low 


Characteristics of the Quinto soil 
Parent material: Sandstone conglomerate 
Typical profile 


Surface layer: 
0 to 6 inches—yellowish brown gravelly sandy 
loam 
Subsoil: 
6 to 17 inches—brown gravelly sandy clay loam 
Bedrock: 
17 inches—sandstone conglomerate 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Somewhat excessively drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Moderately slow 
Surface runoff: High or very high 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel—moderate; concrete—low 


Characteristics of the Honker soil 
Parent material: Sandstone 
Typical profile 


Suríace layer: 
0 to 7 inches—brown sandy loam 
Subsoil: 
7 to 16 inches—reddish brown clay loam 
16 to 36 inches—red gravelly clay 
Bedrock: 
36 inches—hard sandstone 
Depth class: Moderately deep 
Natural drainage class: Well drained 
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Depth to claypan: 10 to 20 inches 

Depth to bedrock: 20 to 40 inches 

Water table: Greater than 6 feet 

Available water capacity: Low 

Most restrictive permeability: Very slow 

Surface runoff: Very high 

Highest shrink sweil potential: High 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—moderate; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Gonzaga loam on toe slopes 

e Millsholm loam on sideslopes and ridges 

* Rock outcrop 

Similar inclusions: 

* Franciscan sandy loam 30 to 50 percent slopes 

* Quinto gravelly sandy loam 30 to 50 percent slopes 


Use and Management 
Livestock Grazing 


Common plants: Franciscan—soft chess, ripgut 
brome, filaree, blue oak; Quinto—soft chess, 
California buckwheat, red brome, California 
sagebrush; Honker—wild oats, soft chess, filaree 

Major management factors: Franciscan—slope, 
hazard of water erosion; Quinto—slope, hazard of 
water erosion, depth to rock, limited available 
water capacity; Honker—slope, hazard of water 
erosion, depth to claypan 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, and 

forage supplements can improve livestock distribution. 

* The very steep topography and the resulting runoff 

reduce the amount of rainfall that enters the soil. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 

* Forage production is limited by shallow rooting 

depth. When seeding is desired, consider species 

adapted to droughty conditions. 

* Fence construction on shallow soils may require 

special designs. 

* The limited available water capacity makes it 

important that the forage plants not be stressed too 

frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
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intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: 7e, nonirrigated 

Ecological site: Franciscan—loamy (blue oak); 
Quinto—shallow coarse loamy; Honker—clayey 

MLRA: 15 

Vegetative soil group: Franciscan and Quinto—G; 
Honker—D 


630—Millsholm-Honker-Rock outcrop 
complex, 30 to 50 percent slopes 


Setting 


Landform: Mountains 

Elevation: 700 to 2,000 feet 

Slope features: Steep — 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 12 to 18 inches 
Mean annual temperature: 59 to 61 degrees F 
Frost-free period: 200 to 240 days 


Composition 


Millsholm loam and similar soils: 45 percent 
Honker sandy loam and similar soils: 20 percent 
Rock outcrop: 20 percent 

Dissimilar inclusions: 15 percent 


Characteristics of the Millsholm soil 
Parent material: Sandstone and shale 
Typical profile 


Surface layer and subsoil: 
0 to 19 inches—pale brown over light yellowish 
brown loam 

Bedrock: 
19 inches—hard fractured shale 

Depth class: Shallow 

Natural drainage class: Well 

Depth to bedrock: 10 to 20 inches 

Water table: Greater than 6 feet 

Available water capacity: Very low 

Most restrictive permeability: Moderate 

Surface runoff: Medium or high 

Highest shrink swell potential: Low 

Hazard of water erosion in bare areas: Severe 

Hazard of flooding: None 

Corrosivity class: Steel—moderate; concrete— 
moderate 


Characteristics of the Honker Soil 


Parent material: Sandstone 
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Typical profile 


Surface layer: 
0 to 7 inches—brown sandy loam 
Subsoil: 
7 to 16 inches—reddish brown clay loam 
16 to 36 inches—red gravelly clay 
Bedrock: 
36 inches—hard sandstone 
Depth class: Moderately deep 
Depth to claypan: 10 to 20 inches 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well 
Water table: Greater than 6 feet 
Available water capacity: Low or moderate 
Most restrictive permeability: Very slow 
Surface runoff: Very high 
Highest shrink swell potential: High 
Hazard of water erosion in bare areas: Moderate 
Hazard of flooding: None 
Corrosivity class: Steel—moderate; concrete—low 


Characteristics of Rock outcrop 


Parent material: Exposed sedimentary rock 
Position on landscape: Occurs randomly throughout 
the area 


Minor Components 


Dissimilar inclusions: 

» Contra Costa loam on similar positions 

* Quinto gravelly sandy loam, 40 to 75 percent slopes 
on ridges 

e Vallecitos soils 

Similar inclusions: 

e Millsholm loam, 15 to 30 percent and 50 to 65 
percent slopes 

* Honker sandy loam, 50 to 65 percent slopes 


Use and Management 
Livestock Grazing 


Common plants: Millsholm—soft chess, filaree, foxtail 
fescue; Honker—wild oats, soft chess, filaree 

Major management factors: Millsholm—hazard of 
water erosion, runoff, depth to rock, and limited 
available water capacity; Honker—hazard of water 
erosion, runoff, depth to clay pan, and limited 
available water capacity 

e Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

e Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 

from erosion. 


124 


* Forage production is limited by shallow rooting 
depth. When seeding is desired, consider species 
adapted to droughty conditions. 

* Fence construction on shallow soils may require 
special designs. 

* The limited available water capacity makes it 
important that the forage plants not be stressed too 
frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: Millsholm and Honker—8e, 
nonirrigated; Rock outcrop—class 8 

MLRA: 15 

Vegetative soil group: Millsnolm—G; Honker—D 

Ecological site: Millsholm—shallow loamy; Honker— 
clayey 


631—Millsholm-Honker-Rock outcrop 
complex, 50 to 75 percent slopes 


Setting 


Landform: Mountains 

Elevation: 700 to 2,000 feet 

Slope feature: Very steep 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 12 to 18 inches 
Mean annual temperature: 59 to 61 degrees F 
Frost-free period: 200 to 240 days 


Composition 


Millsholm loam and similar soils: 45 percent 
Honker sandy loam and similar soils: 20 percent 
Rock outcrop: 20 percent 

Dissimilar inclusions: 15 percent 


Characteristics of the Millsholm soil 
Parent materíal: Sandstone and shale 
Typical profile 


Surface and subsoil: 
0 to 19 inches—pale brown over light yellowish 
brown loam 

Bearock: 
19 inches—hard fractured shale 

Depth class: Shallow 

Depth to bedrock: 10 to 20 inches 

Natural drainage class: Well drained 

Water table: Greater than 6 feet 

Available water capacity: Very low 


Soil Survey 


Most restrictive permeability: Moderate 

Surface runoff: Medium or high 

Highest shrink swell potential: Low 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Severe 

Corrosivity class: Steel—moderate; concrete— 
moderate 


Characteristics of the Honker soil 
Parent materíal: Sandstone 
Typical profile 


Surface layer: 
0 to 7 inches—brown sandy loam 
Subsoil: 
7 to 16 inches—reddish brown clay loam 
16 to 36 inches—red gravelly clay 
Bedrock: 
38 inches—sandstone 
Depth class: Moderately deep 
Depth to claypan: 10 to 20 inches 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Very slow 
Surface runoff; Very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Severe 
Corrosivity class: Steel—moderate; concrete—low 


Characteristics of Rock outcrop 


Position on the landscape: Occurs randomly 
throughout the area 
Parent material: Exposed sedimentary rock 


Minor Components 


Dissimilar inclusions: 

* Contra Costa loam on toe slopes 

* Quinto gravelly sandy loam on sideslopes 

* Vallecitos gravelly loam on sideslopes 
Similar inclusions: 

* Millsholm loam, 30 to 50 percent slopes 

* Honker sandy loam, 30 to 50 percent slopes 


Use and Management 
Livestock Grazing 


Common plants: Millsholm—soft chess, filaree, 
foxtail fescue; Honker—wild oats, soft chess, 
filaree 

Major management factors: Millsholm—slope, hazard 
of water erosion, runoff, depth to rock, and limited 
available water capacity; Honker— slope, hazard 
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of water erosion, runoff, depth to clay pan, and 

limited available water capacity 
* Slope may limit access of equipment and some 
classes of livestock. Fencing, water development, 
and forage supplements can improve livestock 
distribution. 
* Loss of the surface layer results in a severe 
decrease in productivity and in the potential of the soil 
to produce plants suitable for grazing. 
* Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soil 
from erosion. 
e The very steep topography and the resulting runoff 
reduce the amount of rainfall that enters the soil. 
* Forage production is limited by shallow rooting 
depth. When seeding is desired, consider species 
adapted to droughty conditions. 
e Fence construction on shallow soils may require 
special designs. 
e The limited available water capacity makes it 
important that the forage plants not be stressed too 
frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: Millsholm and Honker—7e, 
nonirrigated; Rock outcrop—class 8 

MLRA: 15 

Vegetative soil group: Millsholm—G; Honker—D 

Ecological site: Millsholm—shallow loamy; Honker— 
clayey 


635—Millsholm loam, 50 to 65 percent 
slopes 


Setting 


Landform: Mountains 

Elevation: 700 to 2,000 feet 

Slope features: Very steep 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 12 to 18 inches 
Mean annual temperature: 59 to 61 degrees F 
Frost-free period: 200 to 240 days 


Composition 


Millsholm loam and similar inclusions: About 85 
percent 
Dissimilar inclusions: 15 percent 
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Characteristics of the Millsholm soil 
Parent material: Sandstone and shale 
Typical profile 


Surface and subsoil: 
0 to 19 inches—pale brown over light yellowish 
brown loam 

Bedrock: 
19 inches—hard fractured shale 

Depth class: Shallow 

Depth to bedrock: 10 to 20 inches 

Natural drainage class: Well 

Water table: Greater than 6 feet 

Available water capacity: Very low 

Most restrictive permeability: Moderate 

Surface runoff: Medium or high 

Highest shrink swell potential: Low 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Severe 

Corrosivity class: Steel —moderate; concrete— 
moderate 


Minor Components 


Dissimilar inclusions: 

* Contra Costa loam on toe slopes 

* Honker sandy loam on toe slopes 

* Quinto gravelly sandy on sideslopes 

e Rock outcrop on ridges 

Similar inclusions: 

* Soils similar to Millsholm soil but are 5 to 10 inches 
thick 

e Millsolm loam, 30 to 50 percent slopes 


Use and Management 
Livestock Grazing 


Common plants: Soft chess, filaree, foxtail fescue 

Major management factors: Slope, hazard of water 
erosion, and limited available water capacity 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, 

and forage supplements can improve livestock 

distribution. 

* The very steep topography and the resulting runoff 

reduce the amount of rainfall that enters the soil. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

e Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 

from erosion. 

e The limited available water capacity makes it 
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important that the forage plants not be stressed too 
frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: 7e, nonirrigated 
MLHRA: 15 

Ecological site: Shallow loamy 
Vegetative soil group: G 


640—Quinto-Millsholm-Rock outcrop, 40 
to 75 percent slopes 


Setting 


Landform: Mountains 

Slope feature: Steep to very steep 

Elevation: 600 to 3,400 feet 

Vegetation: Annual grasses and forbs 

Mean annua! precipitation: 12 to 18 inches 
Mean annual temperature: 59 to 61 degrees F 
Frost-free period: 200 to 240 days 


Composition 


Quinto gravelly sandy loam and similar soils: 35 
percent 

Millsholm loam and similar soils: 30 percent 

Rock outcrop: 20 percent 

Dissimilar inclusions: 15 percent 


Characteristics of the Quinto soil 
Parent material: Sandstone conglomerate 
Typical profile 


Surface layer: 
0 to 6 inches—yellowish brown gravelly sandy 
loam 
Subsoil: 
6 to 17 inches—brown graveily sandy clay loam 
Bedrock: 
17 inches—sandstone conglomerate 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Somewhat excessively drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Moderately slow 
Surface runoff: High or very high 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
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Hazard of water erosion in bare areas: Very high 
Corrosivity class: Steel—moderate; concrete—low 


Characteristics of the Millsholm Soil 
Parent material: Sandstone and shale 
Typical profile 


Surface and subsoil: 
0 to 19 inches—pale brown over light yellowish 
brown loam 

Bedrock: 
19 inches—hard fractured shale 

Depth class: Shallow 

Depth to bedrock: 10 to 20 inches 

Natural drainage class: Weil drained 

Water table: Greater than 6 feet 

Available water capacity: Very low 

Most restrictive permeability: Moderate 

Surface runoff: Medium or high 

Highest shrink swell potential: Low 

Hazard of flooding: None 

Hazard of water erosion in bare areas: High 

Corrosivity class: Steel—moderate; concrete— 
moderate 


Characteristics of Rock outcrop 


Position on the landscape: Occurs randomly 
throughout the area 
Parent material: Exposed sedimentary rock 


Minor Components 


Dissimilar inclusions: 

* Contra Costa loam on sideslopes 

* Honker sandy loam on toe slopes 

* Vallecitos soils on similar positions 

* Wisflat sandy loam on similar positions 

Similar inclusions: 

* Quinto soils with slopes of 25 to 40 percent on toe 
slopes 

* Millsholm soils with slopes of 25 to 40 percent on toe 
slopes 


Use and Management 
Livestock Grazing 


Common plants: Quinto—soft chess, California 
buckwheat, red brome, California sagebrush; 
Milisholm—soft chess, filaree, foxtail fescue 

Major management factors: Slope, hazard of water 
erosion, runoff, depth to rock, and limited available 
water capacity 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, 
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and forage supplements can improve livestock 
distribution. 

* Loss of the surface layer results in a severe 
decrease in productivity and in the potential of the soil 
to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soil 
from erosion. 

* The steep to very steep topography and the 
resulting runoff reduce the amount of rainfall that 
enters the soil. 

* Forage production is limited by shallow rooting 
depth. When seeding is desired, consider species 
adapted to droughty conditions. 

* Fence construction on shallow soils may require 
special designs. 

* The limited available water capacity makes it 
important that the forage plants not be stressed too 
frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: Quinto and Millsholm—7e, 
nonirrigated; Rock outcrop—class 8, 
nonirrigated 

MLRA: 15 

Ecological site: Quinto—shallow coarse loamy; 
Millsholm—shallow loamy 

Vegetative soil group: G 


650—Quinto-Rock outcrop complex, 50 to 
75 percent slopes 


Setting 


Landform: Mountains 

Elevation: 500 to 3,300 feet 

Slope features: Very steep 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 12 to 18 inches 
Mean annual temperature: 59 to 61 degrees F 
Frost-free period: 200 to 240 days 


Composition 


Quinto gravelly sandy loam and similar soils: About 50 
percent 

Rock outcrop and similar inclusions: About 25 
percent 

Dissimilar inclusions: 25 percent 
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Characteristics of the Quinto soil 
Parent material: Sandstone conglomerate 
Typical profile 


Surface layer: 

0 to 6 inches—yellowish brown gravelly sandy loam 
Subsoil: 

6 to 17 inches—brown gravelly sandy clay loam 
Bedrock: 

17 inches—sandstone conglomerate 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Somewhat excessively drained 
Water table: Greater than 60 inches 
Available water capacity: Very low 
Most restrictive permeability: Moderately slow 
Surface runoff: High or very high 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel-—moderate; concrete—low 


Characteristics of Rock outcrop 


Parent material: Exposed sandstone conglomerate 
and sandstone 


Minor Components 


Dissimilar inclusions: 

e Millsholm loam, 40 to 75 percent slopes 

* Gaviota loam, 50 to 75 percent slopes 

* Vallecitos soils 

Similar inclusions: 

* Quinto gravelly sandy loam, 30 to 50 percent slopes 


Use and Management 
Livestock Grazing 


Common plants on the Quinto soil: Soft chess, 
California buckwheat, red brome, California 
sagebrush 

Major management factors: Slope, hazard of water 
erosion, runoff, depth to rock, and limited available 
water capacity 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, and 

forage supplements can improve livestock distribution. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 
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* The very steep topography and the resulting runoff 
reduce the amount of rainfall that enters the soil. 

* Forage production is limited by shallow rooting 
depth. When seeding is desired, consider species 
adapted to droughty conditions. 

* Fence construction on shallow soils may require 
special designs. 

* The limited available water capacity makes it 
important that the forage plants not be stressed too 
frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: Quinto—7e, nonirrigated; 
Rock outcrop— 8, nonirrigated 

MLRA: 15 

Ecological site: Quinto—shallow coarse loamy 

Vegetative soil group: Quinto—G 


660—Gaviota loam, 30 to 75 percent 
slopes 


Setting 


Landform: Mountains 

Elevation: 1,500 to 2,700 feet 

Slope features: Steep to very steep 

Vegetation: Perennial shrubs, annual grasses, and 
forbs 

Mean annual precipitation: 12 to 18 inches 

Mean annual temperature: 59 to 61 degrees 

Frost-free períod: 230 to 250 days 


Composition 


Gaviota loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Gaviota soil 
Parent material: Hard sandstone 
Typical profile 


Surface layer: 
0 to 10 inches—brown loam 
Bedrock: 
10 inches—pale brown hard sandstone 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
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Most restrictive permeability: Moderately rapid 

Surface runoff: Very high 

Highest shrink swell potential: Low 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Very severe 

Corrosivity class: Steel—moderate; concrete— 
moderate 


Minor Components 


Dissimilar inclusions: 

* Honker soils on similar positions 

* Vallecitos soils on similar positions 

* Rock outcrop on convex positions near the top of 
slopes 

Similar inclusions: 

* Soils with a surface layer of gravelly clay loam, clay 
loam, or gravelly loam 


Use and Management 
Livestock Grazing 


Common plants: Manzanita, California sagebrush, 
chamise, buckbrush 
Major management factors: Slope, hazard of water 
erosion, depth to rock, limited available water 
capacity 
* Slope may limit access of equipment and some 
classes of livestock. Fencing, water development, and 
forage supplements can improve livestock distribution. 
* Loss of the surface layer results in a severe 
decrease in productivity and in the potential of the soil 
to produce plants suitable for grazing. 
* Grazing should be controlled so that the remaining 
desirable vegetation, such as soft chess, is maintained 
and enough vegetation is left standing to protect the 
soil from erosion. 
* The steep to very steep topography and the 
resulting runoff reduce the amount of rainfall that 
enters the soil. 
* Forage production is limited by shallow rooting 
depth. When seeding is desired, consider species 
adapted to droughty conditions. 
* Fence construction on shallow soils may require 
special designs. 
* The limited available water capacity makes it 
important that the forage plants not be stressed too 
frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: 7e, nonirrigated 
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MLHA: 15 
Ecological site: Gravelly loamy (chamise) 
Vegetative soil group: G 


661—Gaviota gravelly loam, 30 to 75 
percent slopes 


Setting 


Landform: Mountains 

Elevation: 1,100 to 3,800 feet 

Slope features: Steep to very steep 

Vegetation: Perennial shrubs, annual grasses, and 
forbs 

Mean annual precipitation: 12 to 18 inches 

Mean annual temperature: 59 to 61 degrees 

Frost-free period: 230 to 250 days 


Composition 


Gaviota gravelly loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Gaviota soil 
Parent material: Sandstone 
Typical profile 


Surface layer: 
0 to 10 inches—brown gravelly loam 
Bedrock: 
10 inches—pale brown hard sandstone 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Moderately rapid 
Surface runoff: Very high 
Highest shrink swell potential: Low 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very 


severe 
Corrosivity class: Steel—moderate; concrete— 
moderate 
Minor Components 
Dissimilar inclusions: 


* Honker soils on similar positions 

* Vallecitos soils on similar positions 

e Rock outcrop on convex positions near the top of 
slopes 

Similar inclusions: 

e Soils with a surface layer of gravelly clay loam, clay 
loam, or loam 
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Use and Management 
Livestock Grazing 


Common plants: Manzanita, California sagebrush, 
chamise, buckbrush 

Major management factors: Slope, hazard of water 
erosion, depth to rock, and limited available water 
capacity. 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, 

and forage supplements can improve livestock 

distribution. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that the remaining 

desirable vegetation, such as soft chess, is maintained 

and enough vegetation is left standing to protect the 

soil from erosion. 

e The steep to very steep topography and the 

resulting runoff reduce the amount of rainfall that 

enters the soil. 

* Forage production is limited by shallow rooting 

depth. When seeding is desired, consider species 

adapted to droughty conditions. 

* Fence construction on shallow soils may require 

special designs. 

The limited available water capacity makes it‏ ٭ 

important that the forage plants not be stressed too 

frequently or severely during the growing season. This 

will maintain the plants and maintain the moisture 

throughout the growing season. Grazing frequency, 

intensity, and duration can affect the composition of 

the plant community. 


Interpretive Groups 


Capability classification: 7e, nonirrigated 
MLRA: 15 

Ecological site: Gravelly loamy (chamise) 
Vegetative soil group: G 


682—Henneke-Hentine-Rock outcrop 
complex, 30 to 70 percent slopes 


Setting 


Landform: Mountains 

Elevation: 1,200 to 3,000 feet 

Slope features: Steep to very steep 

Vegetation: Perennial shrubs, annual grasses, forbs, 
and California foothill pine 

Mean annual precipitation: 16 to 18 inches 

Mean annual temperature: 59 to 61 degrees 
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Frost-free period: 190 to 220 days 
Composition 


Henneke gravelly loam and similar soils: 35 percent 

Hentine gravelly sandy loam and similar soils: 35 
percent 

Rock outcrop: 15 percent 

Dissimilar inclusions: 15 percent 


Characteristics of the Henneke soil 
Parent material: Serpentine 
Typical profile 


Surface layer: 
0 to 5 inches—reddish brown gravelly loam 
Subsoil: 
5 to 9 inches—dark reddish brown gravelly clay 
loam 
9 to 19 inches—reddish brown very gravelly clay 
Bedrock: 
19 inches—pale green hard fractured 
serpentine 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Moderately slow 
Surface runoff: High or very high 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel—high; concrete—moderate 


Characteristics of the Hentine soil 
Parent material: Serpentine 
Typical profile 


Surface layer: 
0 to 4 inches—brown loam 
Subsoil: 
4 to 17 inches—brown very gravelly clay loam 
Bedrock: 
17 inches—greenish gray hard fractured 
serpentine 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Moderately slow 
Surface runoff; High or very high 


Soil Survey 


Highest shrink swell potential: Low 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Very severe 

Hazard of soil blowing in bare areas: Slight 

Corrosivity class: Steel—moderate; concrete— 
moderate 


Characteristics of Rock outcrop 
Parent material: Exposed serpentine 
Minor Components 


Dissimilar inclusions: 

* Franciscan soils on similar positions 

* Gaviota soils on convex positions near the top of 
slopes 

* Vallecitos soils on convex positions near the top of 
slopes 

Similar inclusions: 

* Soils with a surface layer of loam or sandy loam 


Use and Management 
Livestock Grazing 


Common plants on the Hentine and Henneke soils: 
Chamise, buckbrush, manzanita, California foothill 
pine 

Major managemeni factors: Slope, hazard of water 
erosion, runoff, depth to rock, limited available 
water capacity 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, and 

forage supplements can improve livestock distribution. 

* The steep topography and the resulting runoff 

reduce the amount of rainfail that enters the soil. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 

* Fence construction on shallow soils may require 

special designs. 

* Forage production is limited by shallow rooting 

depth. When seeding is desired, consider species 

adapted to droughty conditions. 

* The limited available water capacity makes it 

important that the forage plants not be stressed too 

frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 
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Interpretive Groups 


Capability classification: Hentine and Henneke—7e, 
nonirrigated; Rock outcrop—8 

MLHA: 15 

Ecological site: Hentine-gravelly loamy (chamise); 
Henneke—gravelly clayey (chamise) 

Vegetative soil group: Hentine and Henneke—1 


683—Hentine-Rock outcrop-Henneke 
complex, 30 to 70 percent slopes 


Setting 


Landform: Mountains 

Elevation: 1,200 to 2,550 feet 

Slope features: Steep to very steep 

Vegetation: Perennial shrubs, annual grasses, forbs, 
and California foothill pine 

Mean annual precipitation: 16 to 18 inches 

Mean annual temperature: 59 to 61 degrees 

Frost-free period: 190 to 220 days 


Composition 


Hentine gravelly loam and similar soils: 35 percent 
Rock outcrop: 35 percent 

Henneke gravelly loam and similar soils: 20 percent 
Dissimilar inclusions: 10 percent 


Characteristics of the Hentine soil 


Position on landscape: South- and west-facing 
sideslopes 
Parent material: Serpentinized peridotite 


Typical profile 


Surface layer: 
0 to 4 inches—brown loam 
Subsoil: 
4 to 17 inches—brown very gravelly clay loam 
Bedrock: 
17 inches—greenish gray hard fractured 
serpentinized peridotite 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Moderately slow 
Surface runoff: High or very high 
Highest shrink swell potential: Low 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel—moderate; concrete— 
moderate 
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Characteristics of Rock outcrop 


Position on landscape: Occurs randomly throughout 
the area 
Parent material: Exposed serpentinized peridotite 


Characteristics of the Henneke soil 


Position on landscape: North- and east-facing 
sideslopes 
Parent material: Serpentinized peridotite 


Typical profile 


Surface layer: 
0 to 5 inches—reddish brown gravelly loam 
Subsoil: 
5 to 9 inches—dark reddish brown gravelly clay 
loam 
9 to 19 inches—reddish brown very gravelly clay 
Bedrock: 
19 inches—pale green hard fractured 
serpentinized pericotite 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Moderately slow 
Surface runoff: High or very high 
Highest shrink swell potentíal: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel—high; concrete—moderate 


Minor Components 


Dissimilar inclusions: 

* Franciscan soils on similar positions 

* Gaviota soils on convex positions near the top of 
slopes 

* Vallecitos soils on convex positions near the top of 
slopes 

* Soils similar to Hentine or Henneke but are 
moderately deep on toe slopes of less than 30 percent 
and gravelly throughout 

Similar inclusions: 

* Soils with a surface layer of loam or sandy loam 


Use and Management 
Livestock Grazing 


Common plants on the Hentine and Henneke soils: 
Chamise, buckbrush, manzanita, California foothill 
pine 

Major management factors: Slope, hazard of water 
erosion, runoff, depth to rock, limited available 
water capacity 
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* Slope may limit access of equipment and some 
classes of livestock. Fencing, water development, 
and forage supplements can improve livestock 
distribution. 

* The steep topography and the resulting runoff 
reduce the amount of rainfall that enters the soil. 

* Loss of the surface layer results in a severe 
decrease in productivity and in the potential of the soil 
to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 
vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soil 
from erosion. 

* Fence construction on shallow soils may require 
special designs. 

e Forage production is limited by shallow rooting 
depth. When seeding is desired, consider species 
adapted to droughty conditions. 

* The limited available water capacity makes it 
important that the forage plants not be stressed too 
frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: Hentine and Henneke—7e, 
nonirrigated; Rock outcrop—8 

MLRA: 15 

Ecological site: Hentine—gravelly loamy (chamise); 
Henneke—gravelly clayey (chamise) 

Vegetative soil group: Hentine and Henneke—I 


684—Hentine-Henneke complex, 30 to 70 
percent slopes 


Setting 


Landform: Mountains 

Efevation: 2,400 to 3,400 feet 

Slope features: Steep to very steep 

Vegetation: Perennial shrubs, annual grasses, forbs, 
and California foothill pine 

Mean annual precipitation: 16 to 18 inches 

Mean annual temperature: 59 to 61 degrees 

Frost-free period: 190 to 220 days 


Composition 


Hentine very cobbly loam and similar soils: 50 
percent 

Henneke gravelly loam and similar soils: 35 percent 

Dissimilar inclusions: 15 percent 
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Characteristics of the Hentine soil 


Position on landscape: South- and west-facing 
sideslopes 

Rock fragments on surface: Less than 3 percent 

Parent material: Serpentinized peridotite 


Typical profile 


Surface layer: 
O to 4 inches—dark brown very cobbly loam 

Subsoil: 
4 to 14 inches—dark brown very gravelly clay 
loam 

Bedrock: 
14 inches—dark brown hard fractured 
serpentinized peridotite 

Depth class: Shallow 

Depth to bedrock: 10 to 20 inches 

Natural drainage class: Well drained 

Water table: Greater than 6 feet 

Available water capacity: Very low 

Most restrictive permeability: Moderately slow 

Surface runoff: High or very high 

Highest shrink swell potential: Low 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Very 
severe 

Corrosivity class: Steel—moderate; concrete— 
moderate 


Characteristics of the Henneke soil 


Position on landscape: North- and east-facing 
sideslopes 
Parent material: Serpentinized peridotite 


Typical profile 


Surface layer: 
0 to 5 inches—reddish brown gravelly loam 
Subsoil: 
5 to 9 inches—dark reddish brown gravelly clay 
loam 
9 to 19 inches—reddish brown very gravelly 
clay 
Bedrock: 
19 inches—pale green hard fractured 
serpentinized peridotite 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Moderately slow 
Surface runoff: High or very high 
Highest shrink swell potential: Moderate 
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Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel —high; concrete—moderate 


Minor Components 


Dissimilar inclusions: 

* Franciscan soils on similar positions 

* Gaviota soils on convex positions near the top of 
slopes 

* Vallecitos soils on convex positions near the top of 
slopes 

* Soils similar to Hentine or Henneke but are 
moderately deep on toe slopes 

Similar inclusions: 

* Soils with a surface layer of loam or sandy loam 

* Slopes of less then 30 percent with profiles gravelly 
throughout 


Use and Management 
Livestock Grazing 


Common plants on the Hentine and Henneke soils: 
Chamise, buckbrush, manzanita, California foothill 
pine 

Major management factors: Slope, hazard of water 
erosion, runoff, depth to rock, limited available 
water capacity 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, 

and forage supplements can improve livestock 
distribution. 

* The steep topography and the resulting runoff 

reduce the amount of rainfall that enters the soil. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 

* Fence construction on shallow soils may require 

special designs. 

* Forage production is limited by shallow rooting 

depth. When seeding is desired, consider species 

adapted to droughty conditions. 

* The limited available water capacity makes it 

important that the forage plants not be stressed too 

frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: 7e, nonirrigated 
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MLHA: 15 

Ecological site: Hentine—chamise—gravelly loamy 
(chamise); Henneke—gravelly clayey (chamise) 

Vegetative soil group: | 


685—Stonyford complex, 15 to 50 percent 
slopes 


Setting 


Landform: Mountains 

Elevation: 1,500 to 1,900 feet 

Slope features: Hilly to steep 

Vegetation: Perennial shrubs, annual grasses, forbs, 
and California foothill pine 

Mean annual precipitation: 16 to 18 inches 

Mean annual temperature: 58 to 60 degrees 

Frost-free period: 240 to 260 days 


Composition 


Stonyford gravelly loam, 15 to 30 percent slopes and 
similar soils: 45 percent 

Stonyford gravelly loam, 30 to 50 percent slopes and 
similar soils: 40 percent 

Dissimilar inclusions: 15 percent 


Characteristics of Stonyford gravelly loam, 15 
to 30 percent slopes 


Parent material: igneous rock 
Typical profile 


Surface layer: 
0 to 6 inches—brown gravelly loam 
Subsoil: 
6 to 17 inches—brown and light brown gravelly 
clay loam 
Bedrock: 
17 inches—white hard fractured igneous rock 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low or low 
Most restrictive permeability: Moderately slow 
Surface runoff: Medium to very high 
Highest shrink swell potential: Low 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel—moderate; concrete— 
moderate 


Characteristics of Stonyford gravelly loam, 30 
to 50 percent slopes 


Parent material: |gneous rock 
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Typical profile 


Surface layer: 
0 to 6 inches—brown gravelly loam 
Subsoil: 
6 to 17 inches—brown and light brown gravelly 
clay loam 
Bedrock: 
17 inches—white hard fractured igneous rock 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low or low 
Most restrictive permeability: Moderately slow 
Surface runoff: Medium to very high 
Hazard of flooding: None 
Highest shrink swell potential: Low 
Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel—moderate; concrete— 
moderate 


Minor Components 


Dissimilar inclusions: 

* Henneke soils on slopes of 30 to 70 percent on 
sideslopes 

* Hentine soils on slopes of 30 to 70 percent on 
sideslopes 

* Wisflat soils on similar positions 

* Zacharias soils on toe slopes 

Similar inclusions: 

* Stonyford soils on 8 to 15 percent slopes and 50 to 
75 percent slopes on slightly higher positions 

* Soils with a surface layer of sandy loam or clay loam 
* Soils similar to Stonyford but 20 to 40 inches to 
bedrock on concave toe slopes 


Use and Management 
Livestock Grazing 


Common plants: Chamise, manzanita, ceonothus, 
California foothill pine, scrub oak 

Major management factors: Slope, hazard of water 
erosion, depth to rock, limited available water 
capacity 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, and 

forage supplements can improve livestock distribution. 

* The hilly to steep topography and the resulting runoff 

reduce the amount of rainfall that enters the soil. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. ` 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 
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enough vegetation is left standing to protect the soil 
from erosion. 

* Fence construction on shallow soils may require 
special designs. 

* Forage production is limited by shallow rooting 
depth. When seeding is desired, consider species 
adapted to droughty conditions. 

* The limited available water capacity makes it 
important that the forage plants not be stressed too 
frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: Stonyford 15 to 30 percent 
slopes soil—6e, nonirrigated; Stonyford 30 to 50 
percent slopes soil—7e, nonirrigated 

MLRA: 15 

Ecological site: Gravelly loamy (chamise) 

Vegetative soil group: G 


687—Hentine-Henneke-Rock outcrop 
complex, 30 to 70 percent slopes 


Setting 


Landform: Mountains 

Elevation: 1,600 to 3,560 feet 

Slope features: Steep to very steep 

Vegetation: Perennial shrubs, annual grasses, forbs, 
and California foothill pine 

Mean annual precipitation: 16 to 18 inches 

Mean annual temperature: 59 to 61 degrees 

Frost-free period: 190 to 220 days 


Composition 


Hentine very cobbly loam and similar soils: 40 percent 
Henneke gravelly loam and similar soils: 30 percent 
Rock outcrop: 20 percent 

Dissimilar inclusions: 10 percent 


Characteristics of the Hentine soil 


Position on landscape: South- and west-facing 
sideslopes 

Rock fragments on surface: Less than 3 percent 

Parent material: Serpentinized peridotite 


Typical profile 


Surface layer: 

0 to 4 inches—dark brown very cobbly loam 
Subsoil: 

4 to 14 inches—dark brown very gravelly clay loam 
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Bedrock: 
14 inches—dark brown hard fractured 
serpentinized peridotite 

Depth class: Shallow 

Depth to bedrock: 10 to 20 inches 

Natural drainage class: Well drained 

Water table: Greater than 6 feet 

Available water capacity: Very low 

Most restrictive permeability: Moderately slow 

Surface runoff: High or very high 

Highest shrink swell potential: Low 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Very severe 

Corrosivity class: Steel—moderate; concrete— 
moderate 


Characteristics of the Henneke soil 


Position on landscape: North- and east-facing 
sideslopes 
Parent material: Serpentinized peridotite 


Typical profile 


Surface layer: 
0 to 5 inches—reddish brown gravelly loam 
Subsoil: 
5 to 9 inches—dark reddish brown gravelly clay 
loam 
9 to 19 inches—reddish brown very gravelly clay 
Bedrock: 
19 inches—pale green hard fractured 
serpentinized peridotite 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Moderately slow 
Surface runoff: High or very high 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel—high; concrete—moderate 


Characteristics of Rock outcrop 


Parent material: Exposed serpentinized peridotite 
Position on landscape: Occurs randomly throughout 
the area 


Minor Components 


Dissimilar inclusions: 

e Franciscan soils on similar positions 

* Gaviota soils on convex positions near the top of 
slopes 

* Vallecitos on convex positions near the top of slopes 
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Similar inclusions: 

* Soils with a surface layer of loam or sandy loam 

* Soils that are similar to Hentine or Henneke but are 
on toe slopes of less then 30 percent, and gravelly 
throughout 


Use and Management 
Livestock Grazing 


Common plants on the Hentine and Henneke soils: 
Chamise, buckbrush, manzanita, California foothill 
pine 

Major management factors: Slope, hazard of water 
erosion, runoff, depth to rock, limited available 
water capacity 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, and 

forage supplements can improve livestock distribution. 

* The steep topography and the resulting runoff 

reduce the amount of rainfall that enters the soil. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

e Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 
from erosion. 

e Fence construction on shallow soils may require 

special designs. 

* Forage production is limited by shallow rooting 

depth. When seeding is desired, consider species 

adapted to droughty conditions. 

e The limited available water capacity makes it 

important that the forage plants not be stressed too 

frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 


Interpretive Groups 


Capability classification: Hentine and Henneke—7e, 
nonirrigated; Rock outcrop—8 

MLRA: 15 

Ecological site: Hentine—gravelly loamy (chamise); 
Henneke—gravelly clayey (chamise) 

Vegetative soil group: Hentine and Henneke—| 


690—Sehorn-Contra Costa complex, 30 to 
50 percent slopes 


Setting 


Landform: Mountains 
Elevation: 600 to 1,900 feet 
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Slope features: Steep 

Vegetation: Annual grasses and forbs 

Mean annual precipitation: 12 to 18 inches 
Mean annual temperature: 59 to 62 degrees F 
Frosi-free period: 200 to 240 days 


Composition 


Sehorn clay and similar inclusions: About 50 percent 

Contra Costa clay loam and similar inclusions: About 
35 percent 

Dissimilar inclusions: 15 percent 


Characteristics of the Sehorn soil 
Parent material: Sandstone and shale 
Typical profile 


Surface layer: 
0 to 7 inches—yellowish brown clay 
Subsoil: 
7 to 26 inches—yellowish brown over light 
yellowish brown and strong brown clay 
Bedrock: 
26 inches—fractured shale 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 60 inches 
Available water capacity: Low 
Most restrictive permeability: Slow 
Surface runoff: High or very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: High 
Corrosivity class: Steel —high; concrete—low 


Characteristics of the Contra Costa soil 
Parent material: Sandstone 
Typical profile 


Surface layer: 
0 to 9 inches—brown clay loam 
Subsoil: 
9 to 38 inches—brown and light brown clay loam 
Bedrock: 
38 inches—light yellowish brown hard sandstone 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natura! drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Slow 
Surface runoff: High or very high 
Highest shrink swell potential: High 
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Corrosivity class: Steel—moderate; concrete— 
moderate 

Hazard of water erosion: Severe 

Hazard of flooding: None 


Minor Components 


Dissimilar inclusions: 

* Ayar clay, 30 to 50 percent slopes in concave 
positions 

* Millsholm loam, 30 to 50 percent slopes on 

ridges 

Similar inclusions: 

* Soils similar to Sehorn soil but are 40 to 60 inches 
deep to bedrock and are on north-facing slopes 


Use and Management 
Livestock Grazing 


Common plants: Softchess, wild oats, filaree, 
burclover 

Major management factors: Slope, hazard of water 
erosion, shrink-swell 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, 

and forage supplements can improve livestock 

distribution. 

* |f the soil is grazed to a bare condition, the loss of 

the surface layer by water erosion results in a severe 

decrease in productivity and in the potential of the soil 

to produce vegetation suitable for grazing. 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 

enough vegetation is left standing to protect the soil 

from erosion. 

* Excessive shrinking and swelling of the soil can 

cause the tilting or lifting out of fence posts. 


Interpretive Groups 
Capability classification: 6e, nonirrigated 
MLRA: 15 


Ecological site: Sehorn and Contra Costa—loamy 
Vegetative soil group: G 


695—Orognen sandy loam, 8 to 30 
percent slopes 


Setting 


Landform: Uplifted dissected terraces 

Elevation: 1,100 to 1,700 feet 

Slope feaiures: Strongly sloping to moderately steep 
Vegetation: Annual grasses and forbs 

Mean annual precipitation: 10 to 13 inches 
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Mean annual temperature: 59 to 62 degrees 
Frost-free period: 230 to 250 days 


Composition 


Orognen sandy loam and similar soils: 85 percent 
Dissimilar inclusions: 15 percent 


Characteristics of the Orognen soil 
Parent material: Alluvium from mixed rock sources 
Typical profile 


Surface layer: 
0 to 5 inches—light brown sandy loam 
5 to 19 inches—brown gravelly sandy clay loam 
Subsoil: 
19 to 47 inches—reddish brown and brown clay 
47 to 60 inches—light brown gravelly clay loam 
Depth class: Very deep 
Depth to claypan: 10 to 19 inches 
Depth to bedrock: Greater than 5 feet 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: High 
Most restrictive permeability: Very slow 
Surface runoff: High or very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Moderate 
Corrosivity class: Steel —high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Gonzaga soils on slopes greater than 30 percent on 
higher positions 

* Honker soils on slopes greater than 30 percent on 
higher positions 

* Vallecitos soils on slopes greater than 30 percent on 
higher positions 

* Very deep medium textured very gravelly soils in 
dissected drainageways with accumulations of cobbles 
and stones on the surface 

Similar inclusions: 

* Soils with a surface layer of loam, gravelly loam or 
gravelly sandy loam 


Use and Management 
Livestock Grazing 


Common plants: Wild oats, Mediterranean barley, 
foxtail fescue, filaree 

Major management factors: Hazard of water erosion 

* Grazing should be controlled so that desirable 

vegetation, such as soft chess, is maintained and 
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enough vegetation is left standing to protect the soil 
from erosion. 


Homesite Development 


Major management factors: Slope, hazard of water 
erosion, low strength, shrink-swell, restricted 
permeability 

* During construction all bare ground should be 

mulched. A ground cover should be established to 

prevent excessive erosion during periods of high 
rainfall. 

* Buildings and roads should be designed to offset 

the limited ability of the soil in this unit to support a 

load. 

* The effect of shrinking and swelling can be 

minimized by using proper engineering designs or 

backfilling materia! that has a low shrink-swell 
potential. 

* The leach lines should follow the contour lines to 

maintain proper grade. 

* The restricted permeability decreases the 

absorption capacity of the leach fields. Increasing the 

size of the leach field or using a specially designed 
system can overcome this limitation. 


Interpretive Groups 


Capability classification: 4e-3 nonirrigated 
MLHRA: 15 

Ecological site: Fine loamy 

Vegetative soil group: D 


700—Hytop-Franciscan-Vallecitos 
complex, 50 to 75 percent slopes 


Setting 


Landform: Mountains 

Position on landscape: Dominantly on north-facing 
slopes 

Elevation: 1,000 to 2,700 feet 

Slope features: Very steep 

Vegetation: Annual grasses, forbs, and blue oaks 

Mean annual precipitation: 13 to 18 inches 

Mean annual temperature: 59 to 61 degrees 

Frost-free period: 220 to 240 days 


Composition 


Hytop loam and similar soils: 40 percent 

Franciscan sandy loam and similar soils: 25 
percent 

Vallecitos loam and similar soils: 20 percent 

Dissimilar inclusions: 15 percent 
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Characteristics of the Hytop soil 
Parent materíal: Basalt 
Typical profile 


Surface layer: 
O to 11 inches—brown loam 

Subsoil: 
11 to 39 inches—yellowish red clay loam and 
reddish brown clay 

Bedrock: 
39 inches—brownish yellow and yellowish red 
weathered basalt 

Depth class: Moderately deep 

Depth to claypan: 7 to 20 inches 

Depth to bedrock: 20 to 40 inches 

Natural drainage class: Well drained 

Water table: Greater than 6 feet 

Available water capacity: Low 

Most restrictive permeability: Very slow 

Surface runoff: Very high 

Highest shrink swell potential: High 

Hazard of flooding: None 

Hazard of water erosion in bare areas: Very 
severe 

Corrosivity class: Steel—high; concrete—low 


Characteristics of the Franciscan soil 
Parent material: Sandstone 
Typical profile 


Surface layer: 
0 to 10 inches—grayish brown and brown sandy 
loam 
Subsoil: 
10 to 26 inches—brown sandy clay loam 
26 to 38 inches— brown and strong brown gravelly 
sandy clay loam 
Bedrock: 
38 inches—fractured sandstone and metamorphic 
rock 
Depth class: Moderately deep 
Depth to bedrock: 20 to 40 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Low 
Most restrictive permeability: Moderately slow 
Surface runoff: High 
Highest shrink swell potential: Moderate 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel—moderate; concrete—low 


Characteristics of the Vallecitos soil 


Parent material: Sandstone 


Soil Survey 


Typical profile 


Surface layer: 
0 to 7 inches—pale brown gravelly loam 
Subsoil: 
7 to 16 inches—brown gravelly clay 
Bedrock: 
16 inches—reddish brown hard sandstone 
Depth class: Shallow 
Depth to bedrock: 10 to 20 inches 
Natural drainage class: Well drained 
Water table: Greater than 6 feet 
Available water capacity: Very low 
Most restrictive permeability: Slow 
Surface runoff; High or very high 
Highest shrink swell potential: High 
Hazard of flooding: None 
Hazard of water erosion in bare areas: Very severe 
Corrosivity class: Steel—high; concrete—low 


Minor Components 


Dissimilar inclusions: 

* Rock outcrop 

* Gaviota soils on convex positions near the top of 
slopes 

Similar inclusions: 

* Franciscan soils on slopes greater than 75 percent 
or less than 50 percent on similar positions 

* Hytop soils on slopes greater than 75 percent or 
less than 50 percent on similar positions 

* Vallecitos soils on slopes greater than 75 percent or 
less than 50 percent on similar positions 

* Soils with a surface layer of gravelly clay loam or 
clay loam 


Use and Management 
Livestock Grazing 


Common plants on the Franciscan soil: Wild oats, soft 
chess, filaree, blue oak 

Major management factors: Hytop—slope, hazard of 
water erosion, limited available water capacity; 
Franciscan—slope, hazard of water erosion; 
Vallecitos—slope, hazard of water erosion, limited 
available water capacity, and depth to rock 

* Slope may limit access of equipment and some 

classes of livestock. Fencing, water development, 

and forage supplements can improve livestock 

distribution. 

* The very steep topography and the resulting runoff 

reduce the amount of rainfall that enters the soil. 

* Loss of the surface layer results in a severe 

decrease in productivity and in the potential of the soil 

to produce plants suitable for grazing. 

* Grazing should be controlled so that desirable 
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vegetation, such as soft chess, is maintained and 
enough vegetation is left standing to protect the soil 
from erosion. 

* The limited available water capacity makes it 
important that the forage plants not be stressed too 
frequently or severely during the growing season. This 
will maintain the plants and maintain the moisture 
throughout the growing season. Grazing frequency, 
intensity, and duration can affect the composition of 
the plant community. 

e Brush management improves areas of range that 
are producing woody shrubs at a level that decreases 
preferred forage plants. 


Homesite Development 


Major management factors: Hytop—slope, hazard of 
water erosion, depth to rock, low strength in the 
claypan, shrink swell, restricted permeability; 
Franciscan—slope, hazard of water erosion, depth 
to rock; Vallecitos—slope, hazard of water erosion, 
depth to rock, low strength, shrink swell, restricted 
permeability 

* Excavation for roads and buildings increases the 

hazard of erosion. 

* Cuts needed to provide essentially level building 

sites can expose bedrock. 

* During construction all bare ground should be 

mulched. A ground cover should be established to 

prevent excessive erosion during periods of high rainfall. 
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* Buildings and roads should be designed to offset 
the limited ability of the soil in this unit to support a 
load. 

* The effect of shrinking and swelling can be 
minimized by using proper engineering designs or 
backfilling material that has a low shrink-swell 
potential. 

* Onsite investigation is needed to identity areas 
where the soil is deep enough for septic tank 
absorption fields. 

* The leach lines should follow the contour lines to 
maintain proper grade. 

* The depth to rock decreases soil depth for the 
filtering capacity of the leach fields or can prevent their 
placement. If the leach lines are placed too close to 
the bedrock, ground water may be contaminated by 
the effluent. 

* The restricted permeability decreases the 
absorption capacity of the leach fields. Increasing the 
size of the leach field or using a specially designed 
system can overcome this limitation. 


Interpretive Groups 


Capability classification: 7e, nonirrigated 

MLRA: 15 

Ecological site: Hytop soil—clayey; Franciscan soil— 
loamy (blue oak); Vallecitos soil—loamy 

Vegetative soil group: Hytop soil—D; Franciscan and 
Vallecitos soils—G 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of 
the soils in the area. It can be used to adjust land uses 
to the limitations and potentials of natural resources 
and the environment. Also, it can help to prevent soil- 
related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect 
extensive field data about the nature and behavioral 
characteristics of the soils. They collect data on 
erosion, droughtiness, flooding, and other factors that 
affect various soil uses and management. Field 
experience and collected data on soil properties and 
performance are used as a basis in predicting soil 
behavior. 

Information in this section can be used to plan the 
use and management of soils for crops and pasture; 
as rangeland and woodland; as sites for buildings, 
sanitary facilities, highways and other transportation 
systems, and parks and other recreational facilities; 
and for wildlife habitat. It can be used to identify the 
potentials and limitations of each soil for specific land 
uses and to help prevent construction failures caused 
by unfavorable soil properties. 

Planners and others using soil survey information 
can evaluate the effect of specific land uses on 
productivity and on the environment in all or part of the 
area. The survey can help planners to maintain or 
create a land use pattern in harmony with the natural 
soil. 

Contractors can use this survey to locate sources 
of sand and gravel, roadfill, and topsoil. They can use 
it to identify areas where bedrock, wetness, or very 
firm soil layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey 
can help them plan the safe disposal of wastes and 
locate sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Prime Farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of 
Agriculture. It is of major importance in meeting the 
Nation's short- and long-range needs for food and 


fiber. Because the supply of high-quality farmland is 
limited, the U.S. Department of Agriculture recognizes 
that responsible levels of government, as well as 
individuals, should encourage and facilitate the wise 
use of our Nation's prime farmland. 

Prime farmland, as defined by the U.S. Department 
of Agriculture, is land that has the best combination of 
physical and chemical characteristics for producing 
food, feed, forage, fiber, and oilseed crops and is 
available for these uses. It could be cultivated land, 
pastureland, forest land, or other land, but it is not 
urban or built-up land or water areas. The soi! qualities, 
growing season, and moisture supply are those 
needed for the soil to economically produce sustained 
high yields of crops when proper management, 
including water management, and acceptable farming 
methods are applied. In general, prime farmland has 
an adequate and dependable supply of moisture from 
precipitation or irrigation, a favorable temperature and 
growing season, acceptable acidity or alkalinity, an 
acceptable salt and sodium content, and few or no 
rocks. It is permeable to water and air. It is not 
excessively erodible or saturated with water for long 
periods, and it either is not frequently flooded during 
the growing season or is protected from flooding. The 
slope ranges mainly from 0 to 6 percent. More detailed 
information about the criteria for prime farmland is 
available at the local office of the Natural Resources 
Conservation Service. 

A recent trend in land use in some parts of the area 
has been the loss of some prime farmland to industrial 
and urban uses. The loss of prime farmland to other 
uses puts pressure on marginal lands, which generally 
are more erodible, droughty, and less productive and 
cannot be easily cultivated. 

The map units in the area that are considered prime 
farmland are listed in table 5. This list does not 
constitute a recommendation for a particular land use. 
On some soils included in the list, measures that 
overcome a hazard or limitation, such as flooding, 
wetness, and droughtiness, are needed. Onsite 
evaluation is needed to determine whether or not the 
hazard or limitation has been overcome by corrective 
measures. The extent of each listed map unit is shown 
in table 4. The location is shown on the detailed soil 
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maps at the back of this publication. The soil qualities 
that affect use and management are described under 
the heading "Detailed Soil Map Units" 


Additional Farmland of Statewide 
Importance 


This is land, in addition to prime and unique 
farmlands, that is of statewide importance for the 
production of food, feed, fiber, forage, and oilseed 
Crops. 

Criteria for defining and delineating this land are to 
be determined by the appropriate State agency or 
agencies. Generally, additional farmlands of statewide 
importance include those that are nearly prime 
farmland and that economically produce high yields of 
crops when treated and managed according to 
acceptable farming methods. Some may produce as 
high a yield as prime farmlands if conditions are 
favorable. In some States, additional farmlands of 
statewide importance may include tracts of land that 
have been designated for agriculture by State law. 

The map units in the area that are considered 
additional farmland of statewide importance are listed 
in table 6. This list does not constitute a 
recommendation for a particular land use. On some 
soils included in the list, measures that overcome a 
hazard or limitation, such as flooding, wetness, and 
droughtiness are needed. Onsite evaluation is needed 
to determine whether or not the hazard or limitation 
has been overcome by corrective measures. The 
extent of each listed map unit is shown in table 4. The 
location is shown on the detailed soil maps at the back 
of this publication. The soil qualities that affect use and 
management are described under the heading 
"Detailed Soil Map Units? 


Crops and Pasture 


Major management practices 


Michael A. McElhiney, District Conservationist, Natural 
Resources Conservation Service, helped prepare this section. 


In the following paragraphs are discussed the major 
management practices applicable to the soils in this 
area that are suited to irrigated and nonirrigated crops. 
The major management concerns when farming the 
soils are maintaining or improving production and 
minimizing erosion. 

Needed management practices include, but are not 
limited to chiseling and subsoiling, conservation crop 
rotation, residue management, no-till and mulch till, 
conservation tillage, cover crop, excess water removal, 
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hayland management, irrigation land leveling, irrigation 
water management, prescribed grazing, subsurface 
water removal, surface water control and toxic salt 
reduction. Technical terms used in this section are 
defined in the glossary. 

Chiseling and subsoiling are used to increase the 
effective rooting depth in soils that have a plowpan. 
Chiseling the plowpan will enhance permeability and 
internal drainage, help prevent a perched water table, 
and allow deeper root penetration. Chiseling will 
temporarily benefit clay soils, such as Clear Lake, 
Capay and El Solyo. However, these clay soils may 
rapidly return to their original condition. 

Conservation cropping rotation consists of growing 
crops in combination with cultural and management 
practices. A successful cropping system is achieved if 
the crops and practices used provide benefits that 
more than offset the effects of soil depleting crops and 
deteriorating practices. Crop rotations are 
recommended on all tilled soils in the area. 

On irrigated cropland, practices include the rotation 
of various row and field crops, and the return of crop 
residue to the soil. It may include using cover crops of 
grasses and legumes, adequate fertilization, and weed 
and pest control. Examples are corn and small grain in 
rotation or beans, tomatoes, and alfalfa in rotation. 

On nonirrigated cropland, a summer fallow system 
is used for small grain production. This system 
consists of leaving land weed free during alternate 
summers to store moisture in the soil. This permits 
normal planting operations in tilled soil, and reduces 
the disease probiems of continuous cropping. With 
advances in no-till grain drills, herbicides, and disease 
resistant wheat varieties it may be possible to produce 
a crop every year. A typical cropping sequence on 
Vernalis and Zacharias soils consist of small grain 
planted in the fall and harvested in early summer. The 
stubble remains standing until spring of the second 
year when it can be incorporated into the soil. During 
the second summer the field is fallowed and weeds 
are controlled by cultivation. Keeping as much residue 
as possible on the surface of the land during the rainy 
season will reduce the hazard of erosion on sloping 
soils. The use of subsurface tillage implements such 
as chisels, blade type sweeps, or rodweeders is 
recommended on soils that do not have a high gravel 
content near the surface. 

Residue management, no-till, and mulch till involve 
keeping to a minimum the number of operations 
necessary to prepare a seedbed, plant the crop, 
control the weeds, and still maintain at least 30 
percent of the soil surface covered by residue after 
planting. Excessive tillage operations tend to break 
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down soil structure, cause compaction, reduce soil 
organic matter, and could create a plowpan below the 
tilled layer. These conditions increase the hazards of 
soil erosion, decrease the soil's water intake capability, 
and restrict root penetration. Varying the depths of 
tillage operations will help to prevent the development 
of a plowpan. Combining tillage operations to reduce 
the number of trips over a field and delaying tillage 
operations while soils are wet are other important 
factors in maintaining soil tilth, preventing compaction 
and conserving energy. This type of tillage is 
particularly beneficial on the Salado, Vernalis and 
Zacharias soils. 

Cover crops are needed in orchards and vineyards 
and on soils left fallow during the rainy season. Cover 
crops help maintain or increase water infiltration and 
allow for winter access for cultural operations. Cover 
crops help control erosion on sloping land and keep 
dust to a minimum that improves working conditions 
and discourages spider mites. During the spring, prior 
to the frost season, the cover crop can be mowed at a 
height of 2 to 4 inches to reduce possible frost 
damage to the crop. The cover crop should then be 
allowed to produce seed. 

Residue management consists of returning crop 
residues to the soil. Residues returned to the soil help 
maintain soil tilth, organic matter, and fertility and help 
to reduce erosion. On soils with slopes greater than 2 
percent and on soils subject to wind erosion, residue 
should be left on or near the soil surface during critica! 
erosion periods. Organic matter influences the 
development and stabilization of soil structure and the 
general soil physical environment including increased 
infiltration and available water capacity. 

It is particularly important that a supply of organic 
matter be continually returned to the soil. The easiest 
and most common way of doing this is to return the 
residues produced by the crops grown. High residue 
producing crops such as corn, oats, and wheat should 
make up for the low residue producing crops such as 
tomatoes and sugar beets in a cropping system. Other 
excellent sources of organic matter are prunings from 
orchards and vineyards, animal manure, and grasses 
and legumes. 

Hayland management is needed on irrigated and 
nonirrigated hayland for soil protection and to provide 
for maximum production, maintaining a desirable plant 
community and extending the life of the planting. 
Practices needed in a hayland management program 
include irrigation water management, fertilization, and 
proper timing of mowing and baling activities when the 
soils are firm and dry enough to support the load. 

When establishing irrigated hay crops, seed in early 
fall or spring into a firm seedbed. The first mowing 
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should be delayed until the plants are well established. 
The spacing of borders on flood irrigated hayland 
should be in multiples of the cutting width of the 
mower to be used. 

Irrigation land leveling is necessary to conserve 
irrigation water. It will help insure that irrigation water is 
applied uniformly to the entire field without any wet 
swales or dry ridges. In addition to better water 
management, land leveling will permit better field 
arrangemenis that will conserve labor, time and 
energy. Following the initial land leveling of a field the 
first crop to be planted should be an annual crop. 
This will give the filled areas a chance to settle and the 
field can be smoothed before pianting a longer-lived 
crop. 

Accurate land leveling is important. Laser guided 
equipment can be used to produce a very uniform 
grade. Large benefits can be realized by re-leveling 
periodically and by re-leveling fields that were leveled 
without the aid of laser equipment. 

Irrigation water management is achieved by 
controlling the rate and timing of irrigation water 
application and the amount of water applied so that 
the needs of the crop for water are met in a planned 
and efficient manner. This will efficiently utilize the 
available water in the soil for desired crop response 
and minimize soil erosion. It will also control costly 
water losses and protect water quality. Irrigation 
methods used in the area are furrow, border, basin, 
sprinkler, and drip. Furrow and border irrigation is the 
most common in the area. Their use is limited to nearly 
leve! slopes. Sprinkler irrigation is common on 
orchards and on soils used to germinate tomatoes on 
leveled land. Basin irrigation is common on apricot 
orchards. Drip irrigation is used on some orchards in 
the area. 

Prescribed grazing is needed to prevent soil 
deterioration, provide for maximum production, 
maintain a desirable plant community, and extend the 
life of pastures. Practices used in an irrigated pasture 
management program include irrigation water 
management, rotation grazing, fertilization, harrowing 
or dragging to scatter animal droppings, mowing as 
necessary to maintain uniform growth and weed 
control. Grazing when irrigating or when the soil is wet 
is not recommended. Grazing can start when plants 
are 8 to 10 inches high, and livestock should be 
removed when 3 to 4 inches of stubble remains. 

Selection of an adaptable plant mixture when 
establishing a pasture is important. For most soils in 
the area, mixtures containing a perennial grass and 
trefoil or clover will produce an abundance of high- 
quality forage. 

When nonirrigated pasture is established, annual 
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grasses and legumes should be used. During the 
establishment year grazing should not be permitted 
and annual weeds should be controlled. 

After establishment, grazing should not start unti! 
plants are 4 to 6 inches high, and livestock should be 
removed when 2 to 4 inches of stubble remain. To 
maintain plant density, annual pastures should be 
managed so that sufficient plants produce seed to 
maintain a good stand. 

Subsurface water removal is required on some soils 
to keep river seepage and low-quality water below the 
primary rooting zone of plants. Among the soils that 
may need subsurface drainage are Bolfar, Capay wet 
phase, Columbia, and Dello. 

Subsurface drainage may be improved by 
constructing open drainage ditches or tile drains. 

Proper drainage water disposal methods are 
needed to dispose of any poor-quality water that is 
collected by the drainage system. High-quality ground 
water should be protected from possible pollution by 
any drainage water that is of low quality. 

Surface water control is needed where water from 
rainfall or irrigation is a problem in low lying areas, 
adjacent to levees, or at the lower end of irrigated 
fields. Excess surface water reduces crop production 
and may be controlled by shaping and grading, 
construction of open drain ditches, maintaining 
existing natural drainage ways, irrigation land leveling, 
irrigation tail water recovery systems, and irrigation 
water management. Among the soils that need surface 
water control are Capay, Clear Lake and Dospalos. 

Protection from flooding is needed on all soils in the 
San Joaquin River flood plains in the area. All low lying 
soils along the San Joaquin River such as Bolfar, 
Columbia, Dello, and Dospalos require an extensive 
levee system with pumped outlets to provide flood 
protection and lower the water table. 

Toxic salt reduction is needed on soils where salts 
rise to the surface and accumulate in the root zone 
over a period of several years. Leaching can reduce 
the content of soluble salts. Dospalos soils are 
examples of soils in the San Joaquin River area that 
can be affected by salinity if water in adjacent rivers 
and sloughs are of poor quality. If the soil has large 
amounts of sodium, the soil is considered to be sodic. 

Applying proper amounts of soil amendments, 
returning crop residue to the soil and leaching will 
reduce some of the sodic properties. Pedcat soils are 
examples of soils that are affected by both salinity and 
sodicity. Intensive management is required to reduce 
salinity and sodicity in these soils to maintain soil 
productivity. irrigation water needs to be applied 
carefully to prevent the buildup of a high water table. 
Drainage may also be needed. 
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Plants Best Suited to the Soils 


Soils strongly influence the kind of crop and pasture 
plants that can be grown in the area. Where climate 
and topography do not change, crops that can be 
grown are related closely to the kind of soil. 

The climate in the area favors a wide variety of 
crops, although the hazard of winter frosts makes 
growth of semitropical fruits such as citrus uncertain. 
The somewhat cooler temperatures and early fall rains 
also cause the area to be unsuitable for cotton or 
raisin grapes. 


Field Crops 


Irrigated field crops are grown on a variety of soils 
in the area. Silage corn, oats and wheat are grown on 
very deep soils with a high water table such as Clear 
Lake and Dospalos. The conservation practices 
necessary for sustained productivity includes surface 
and subsurface water removal systems. In these soils, 
leaching every 3 to 5 years can control salinity. 


Alfalfa 


Alfalfa does best on very deep, well drained soils 
such as the Vernalis or Zacharias soils. It also does 
well on soils such as Dospalos soils in areas where 
the water table is carefully managed and protection 
from flooding is provided. Alfalfa can drown out on 
soils that commonly flood, such as some areas of the 
Bolfar soils. 


Vegetable Crops 


Vegetable crops are grown on very deep soils such 
as Salado, Vernalis and Zacharias. In some areas 
subsurface water removal is required. Chiseling is a 
common practice to break up compacted layers. 
Rotation with field crops helps maintain tilth and 
reduce disease problems. Portable sprinkler systems 
that are used to germinate processing tomatoes are 
replaced by furrow irrigation as the crop develops. 


Dryland Field Crops 


Dryland field crops are grown on Vernalis and 
Zacharias soils. Slopes range from 2 to 5 percent and 
are irregular. When cultivated, these soils have a 
potential water erosion hazard. Runoff and sediment 
that accumulates in low areas can damage crops. 
Crop residue and good management practices will 
control most erosion problems. 


Fruit and Nut Crops 


Fruit and nut crops are best suited to very deep, 
medium textured soils in the area such as Vernalis and 
Zacharias soils. Many types of irrigation systems are 
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used including basin, border, furrow, drip and sprinkler. 
Orchard cover crops are commonly used in 
conjunction with sprinkler irrigation to improve water 
penetration, reduce erosion, reduce dust, improve 
access between irrigations during the winter season, 
and reduce excess tail water. 


Pastures 


Pasture species will do well on a wide variety of 
soils but are commonly grown on very deep soils with 
a high water table, such as Columbia and Clear Lake 
soils. Large portions of former pasturelands have been 
converted to silage crops for the dairy industry. 
Pasture is commonly irrigated with graded borders. 
Water management, fertilization, and rotational grazing 
are key management practices. 


Yields per Acre 


The average yields per acre that can be expected 
of the principal irrigated crops in a high level of 
management are shown in table 7. In any given year, 
ylelds may be higher or lower than those indicated in 
the table because of variations in rainfall and other 
climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, 
erosion control, and protection from flooding; the 
proper planting and seeding rates; suitable high- 
yielding crop varieties; appropriate and timely tillage; 
control of weeds, plant diseases, and harmful insects; 
favorable soil reaction and optimum levels of nitrogen, 
phosphorus, potassium, and trace elements for each 
crop; and effective use of crop residue, barnyard 
manure, and green manure crops. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the 
crops grown, that good-quality irrigation water is 
uniformly applied as needed, and that tillage is kept to 
a minimum. 

The estimated yields reflect the productive capacity 
of each soil for each of the principal crops. Yields are 
likely to increase as new production technology is 
developed. The productivity of a given soil compared 
with that of other soils, however, is not likely to 
change. 

Crops other than those shown in table 7 are grown 
in the area, but estimated yields are not listed because 
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the acreage of such crops is small. The local office of 
the Natural Resources Conservation Service or of the 
Cooperative Extension Service can provide 
information about the management and productivity of 
the soils for those crops. 


Land Capability Classification 


In table 8 the land capability classification shows, in 
a general way, the suitability of soils for most kinds of 
field crops. Crops that require special management 
are excluded. The soils are grouped according to their 
limitations for field crops, the risk of damage if they are 
used for crops, and the way they respond to 
management. The criteria used in grouping the soils 
do not include major and generally expensive land 
forming that would change slope, depth, or other 
characteristics of the soils, nor do they include 
possible but unlikely major reclamation projects. 
Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for rangeland, for 
woodland, and for engineering purposes (USDA, SCS, 
1961). 

In the capability system, soils are generally grouped 
at three levels: capability class, subclass, and unit. 
Depending on the capability class, all three levels may 
not be listed. 

Capability classes, the broadest groups, are 
designated by the numerals 1 through 8. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class 1 soils have few limitations that restrict their 
use. 

Class 2 soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class 3 soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class 4 soils have very severe limitations that 
reduce the choice of plants or that require very careful 
management, or both. 

Class 5 soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class 6 soils have severe limitations that make 
them generally unsuitable for cultivation. 

Class 7 soils have very severe limitations that make 
them unsuitable for cultivation. 

Class 8 soils and miscellaneous areas have 
limitations that nearly preclude their use for 
commercial crop production. 

Capability subclasses are soil groups within one 
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class. They are designated by adding a small letter, e, 
۷۷ S, or c, to the class numeral, for example, 2e. The 
letter e shows that the main hazard is the risk of 
erosion unless close-growing plant cover is 
maintained; w shows that water in or on the soil 
interferes with plant growth or cultivation (in some 
soils the wetness can be partly corrected by artificial 
drainage); s shows that the soil is limited mainly 
because it is shallow, droughty, or stony; and c, used 
in only some parts of the United States, shows that 
the chief limitation is climate that is very cold or very 
dry. 

In class 1 there are no subclasses because the 
soils of this class have few limitations. Class 5 
contains only the subclasses indicated by w, s, or c 
because the soils in class 5 are subject to little or no 
erosion. They have other limitations that restrict their 
use to pasture, rangeland, woodland, wildlife habitat, 
or recreation. 

Capability units are soil groups within a subclass. 
The soils in a capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity. 
Capability units are generally designated by adding an 
Arabic numeral to the subclass symbol, for example, 
2e-4 and 3e-6. 

The numbers used to designate units within the 
subclass are as follows: 

1.—Indicates that a problem or limitation is caused 
by slope or by actual or potential erosion hazard. 

2,—Indicates that a problem or limitation of wetness 
is caused by poor drainage or flooding. 

3.—Indicates that a problem or limitation of slow or 
very slow permeability of the subsoil or substratum is 
caused by a clayey subsoil or a substratum that is 
semiconsolidated. 

4.—Indicates that a problem or limitation is caused 
by sandy or gravelly soils with a very low or low 
available water holding capacity. 

5.—Indicates that a problem or limitation is caused 
by a fine-textured or very fine textured surface layer. 

6.—Indicates that a problem or limitation is caused 
by sodicity or salinity. 

7.—ndicates that a problem or limitation is caused 
by rocks, stones, or cobbles. 

8.—Indicates that a problem or limitation exists in 
the root zone, which generally is less than 40 inches 
over massive bedrock and lacks moisture for plants. 

9.—Indicates that a problem or limitation is caused 
by low or very low fertility, acidity, or toxicity that 
cannot be corrected by adding normal amounts of 
fertilizer, lime, or other amendments. 
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10.—Indicates that a problem or limitation is caused 
by stony, cobbly, or gravelly material in the substratum. 

No unit designations are shown for class 1 soils 
since soil characteristics are similar for all soils in this 
class. 

The irrigated and nonirrigated capability 
classification of each component is also given in the 
section "Detailed Soil Map Units". If the soil is not 
irrigable, only the nonirrigated capability classification 
is shown. 


Major Land Resource Areas 


The land capability classification system is further 
refined by designating the major land resource area 
(MLRA) of the soils. A land resource area is a broad 
geographic area that has a distinct combination of 
climate, topography, vegetation, land use, and general 
type of farming. Parts of two of these nationally 
designated areas are in the area (USDA, SCS, 1981). 
These areas and their numbers are Central California 
Coast Range, MLRA-15; and Sacramento and San 
Joaquin Valley, MLRA-17. The major land resource 
area number is the next paragraph after land capability 
class, subclass, or unit designation at the end of each 
map unit description in the section "Detailed Soil Map 
Units." 


MLRA-15, Central California Coast Range 


The mountains and hills of the Coast Range, which 
are in the western part of the survey area, are in this 
major land resource area. Most of the soils are shallow 
or moderately deep to bedrock and are steep or very 
Steep. 

The natural vegetation is mainly annual grasses 
and forbs in the lower elevations and/or dominantly 
southern slopes grading to mixed annual grasses, 
forbs, shrubs, and blue oak in the higher elevations 
and/or dominantly northern slopes. Elevation ranges 
from 90 to 3800 feet. The average annual precipitation 
is 10 to 18 inches. The average annual air temperature 
is 58 to 62 degrees F., and the average frost-free 
season is 190 to 280 days. 

The part of the county in this resource area 
generally is used for livestock grazing. A few areas are 
used for more intensive purposes, such as off-highway 
vehicle recreation areas, homesite and industrial 
development. Throughout most of the area, the supply 
of ground water is very limited and stream flow is 
intermittent. Water for livestock is provided by stock 
ponds, which are in scattered areas. Water for 
domestic and industrial uses is limited in quantity and 
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poor in quality. This area provides valuable habitat for 
wildlife. 


MLRA-17, Sacramento and San Joaquin Valley 


The landforms at the lower elevations to the east of 
the Coast Range are in this major land resource area. 

The natural vegetation in this area is mainly 
grasses and forbs. Elevation ranges from 25 to 400 
feet. The average annual precipitation is 10 to 12 
inches. The average annual air temperature is 60 to 62 
degrees F., and the average frost-free season is 260 
to 280 days. 

The part of the county in this resource area 
generally is used for irrigated crops, including 
orchards, or for irrigated hay and pasture, livestock 
grazing, or urban development. A few areas are used 
for dryland crops, such as small grain. The main crops 
are alfalfa hay, almonds, tomatoes, lima beans 
apricots, walnuts, and sugar beets. Riparian areas and 
irrigated pastures provide valuable habitat for wildlife. 
Water for agricultural, domestic, and industrial uses is 
obtained from wells or nearby rivers and creeks or 
canals. Furrow, border, sprinkler, and level basin 
irrigation systems are used in most areas. Protection 
from flooding is needed during winter on the soils in 
basins, on basin rims, and on flood plains. The fine 
textured soils in basins and on basin rims have a high 
shrink-swell potential, which can cause structural 
damage to improperly designed buildings and roads. 


Storie Index 


By Melissa A. Oliva-Vargas, undergraduate intern and Randal J. 
Southard, Professor, Department of Land, Air, and Water 
Resources, University of California Davis. 


The soils in the area are rated in table 9 according 
to the Storie index (Storie, 1933, 1976). This index 
expresses numerically the relative degree of suitability 
of a soil for general intensive agricultural uses at the 
time of the evaluation. The rating is based on soil 
characteristics and is obtained by evaluating soil 
surface and subsurface chemical and physical 
properties, as well as landscape surface features. Not 
considered in the rating are availability of water for 
irrigation, local climate, size and accessibility of 
mapped areas, distance to markets and other factors 
that might determine the desirability of growing certain 
plants in a given locality. Therefore, the index should 
not be used as the only indicator of land value. Where 
the local economic and geographic factors are known 
to the user, however, the Storie index may provide 
additional objective information for land tract value 
comparisons. 
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Four general factors are used in determining the 
index rating: 

A—The permeability, available water capacity, and 
depth of the soil. 

B—The texture of the surface soil. 

C—The dominant slope of the soil body. 

X—Other conditions more readily subject to 
management or modification by the land user. 

In this area these conditions include drainage and 
flooding, salinity and alkalinity, fertility, acidity, erosion, 
and microrelief. For some soils, more than one of 
these X conditions are used in determining the rating. 
A rating of 100 percent expresses the most favorable, 
or ideal, condition for general crop production. Lower 
percentage ratings are assigned for less favorable 
conditions or characteristics. Factor ratings, in 
percentages, are selected from tables prepared from 
data and yields. Certain properties are assigned a 
range of values to allow for variations in the properties 
to plant growth and crop yields. Certain properties are 
assigned a range of values to allow for variations in 
the properties that affect the suitability of the soil for 
general agricultural purposes. 

The index rating for a soil component of a map unit 
is obtained by multiplying the percentage rating values 
given to its four factors, A, B, C, and X. If more than 
one condition is recognized for the X factor for a soil, 
the value for each condition acts as a multiplier. 
Therefore any of the general factors or X factors 
conditions may dominate or contro! the final rating. As 
an example, consider the map unit El Solyo clay loam, 
wet, 0 to 2 percent slopes. The factors are A: 85 
percent due to slow subsoil permeability, B: 85 percent 
for the clay loam surface texture, which may be sticky 
and difficult to cultivate when wet, C: 100 percent for 
nearly level landscape, and X: 90 percent due to an 
apparent water table at a depth of 2 to 4 feet due to 
irrigation. The product of A, B, C, and is 65 percent. 
Managing the depth of the water table by drainage and 
controlling irrigation application rates could alleviate 
limitations due to the high water table and increase the 
X factor to 100 percent. The Storie index would then 
be 72 percent. 

If a map unit consists primarily of one named soil 
series (a consociation), the index rating for the named 
soil component equals the index rating for the map 
unit. If à map unit consists of more than one named 
component (a complex), rating are assigned to each 
named component (soil series or miscellaneous area, 
such as Rock outcrop) and a weighted map unit index 
is calculated from the component indexes and the 
proportion of each of the named components in the 
map unit. Miscellaneous areas are considered to be 
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unsuited for agriculture, and are assigned a rating of 
zero. Inclusions of other soils, not named in the map 
unit name, are ignored in the calculations. 

Map units are assigned grades according to their 
suitability for general intensive agriculture as shown by 
their Storie index ratings. The six grades and their 
range in index ratings are: 

Grade 1—80 to 100 

Grade 2—60 to 79 

Grade 3—40 to 59 

Grade 4—20 to 39 

Grade 5—10 to 19 

Grade 6—less than 10 

In the area, soils in Grade 1 soils are well suited to 
intensively grown irrigated crops that are climatically 
adapted to the region. 

Grade 2 soils are good agricultura! soils, although 
they are not so desirable as soils in grade 1 because 
of a less permeable subsoil, deep cemented layers 
(e.g., duripans), a gravelly or moderately fine textured 
surface layer, moderate or strong slopes, restricted 
drainage, low available water capacity, lower soil 
fertility, or a slight or moderate hazard of flooding. 

Grade 3 soils are only fairly well suited to 
agriculture because of moderate soil depth; moderate 
to steep slopes; restricted permeability in the subsoil; 
a clayey, sandy, or gravelly surface layer; somewhat 
restricted drainage; acidity; low fertility; or a hazard of 
flooding. 

Grade 4 soils are poorly suited. They are more 
limited in their agricultural potential than the soils in 
grade 3 because of restrictions, such as a shallower 
depth; steeper slopes; poorer drainage; a less 
permeable subsoil; a gravelly, sandy, or clayey surface 
layer; channeled or hummocky microrelief; or acidity. 

Grade 5 soils are very poorly suited to agriculture 
and are seldom cultivated. They are more commonly 
used as pasture, rangeland, or woodland. 

Grade 6 soils and miscellaneous areas are not 
suited to agriculture because of very severe or 
extreme limitations. They are better suited to limited 
uses, such as rangeland, wildlife habitat, woodland, or 
watershed. 


Rangeland 


Prepared by Curtis J. Talbot, Rangeland Management 
Specialist, Natural Resources Conservation Service. 


Rangeland is located in the western half of the 
area, generally between Interstate 5 and the Santa 
Clara County line. It begins on the terraces adjacent to 
the western edge of the San Joaquin Valley and 
ascends to the crest of the Coast Range. 
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In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind 
of soil. Effective management is based on the 
relationship between the soils and vegetation and water. 

The rangeland on the terraces is characterized by 
nearly level topography and the vegetative cover of 
annual grasses and forbs. Soils, such as Damluis, are 
very deep and annually produce about 3,000 pounds 
per acre. In order to properly capture this production 
as forage, grazing must occur when the soil is 
sufficiently dry and the vegetation is green. 

Moving westward, the topography changes to rolling 
foothills, although the vegetative cover is still 
dominated by annual grasses and forbs. Very deep 
soils, such as the Calla-Carbona complex, have an 
annual production of about 2,800 pounds per acre. 
The lower production is due, in part, to increased 
runoff from the steeper slopes. Grazing these soils 
while they are too wet also increases runoff due to soil 
compaction by trampling. 

Farther west, the landscape is marked by the 
appearance of blue oak, although annual production 
remains about the same. The soils, such as Gonzaga, 
are coarser textured and are not as deep. Erosion is a 
major limitation in this area. When grazing, care should 
be taken to leave an adequate amount of residue to 
protect the soil surface and insure future productivity. 

On the east slopes of the Coast Range, the soils, 
such as Hentine, are shallow and steep. The typical 
vegetation pattern is thick chaparral, of which, 
chamise is the most common shrub. Annual 
production drops to about 1,000 pounds per acre. 
Grazing is not very practical in this area due to steep 
slopes, low forage production, and impenetrable 
stands of shrubs. 

Table 10 shows, for each soil that supports 
rangeland vegetation suitable for grazing, the range 
site; the total annual production of vegetation in 
favorable, normal, and unfavorable years; the 
characteristic vegetation; and the average percentage 
of each species. An explanation of the column 
headings in table 10 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
ascertained during this survey; thus, range sites 
generally can be determined directly from the soil 
map. Soil properties that affect moisture supply and 
plant nutrients have the greatest influence on the 
productivity of range plants. Soil reaction, salt content, 
and a seasonal high water table are also important. 
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Total production is the amount of vegetation that 
can be expected to grow annually on well-managed 
rangeland that is supporting the characteristic plant 
community. It includes all vegetation, whether or not it 
is palatable to grazing animals. It includes the current 
year's growth of leaves, twigs, and fruits of woody 
plants. It does not include the increase in stem 
diameter of trees and shrubs. It is expressed in 
pounds per acre of air-dry vegetation for favorable, 
normal, and unfavorable years. In a favorable year, the 
amount and distribution of precipitation and the 
temperature make growing conditions substantially 
better than average. In a normal year, growing 
conditions are about average. In an unfavorable year, 
growing conditions are well below average, generally 
because of low available soil moisture. 

Dry weight is the total annual yield per acre of air- 
dry vegetation. Yields are adjusted to a common 
percent of air-dry moisture content. The relationship of 
green weight to air-dry weight varies according to such 
factors as exposure, amount of shade, recent rains, 
and unseasonable dry periods. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the characteristic plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the 
total annual production is given for each species 
making up the characteristic vegetation. Since only 
major species are listed, the percentages do not 
necessarily total 100 percent. The amount that can be 
used as forage depends on the kinds of grazing 
animals and on the grazing season. 

Range management requires a knowledge of the 
kinds of soil and of the characteristic plant community. 
It also requires an evaluation of the present range 
condition. Range condition is determined by 
comparing the present plant community with the 
potential plant community on a particular range site. 
The more closely the existing community resembles 
the potential community, the better the range condition. 
Range condition is an ecological rating only, and does 
not imply any certain land use. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, control of undesirable brush species, 
conservation of water, and control of erosion. 
Sometimes, however, a range condition somewhat 
different from the potential meets grazing needs, 
provides wildlife habitat, and protects soil and water 
resources. 

Major rangeland management practices that are 
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needed in the area include prescribed grazing, water 
development, fencing, brush management, range 
planting, and animal trails and walkways. 

Prescribed grazing is the controlled harvest of 
vegetation with grazing or browsing animals, managed 
with the intent to achieve a specified objective. By 
properly following a grazing prescription, the health 
and vigor of selected plants are improved or 
maintained. Other benefits of prescribed grazing 
include anima! health, improved water quality, and 
decreased soil erosion. Factors to consider when 
designing a grazing prescription include level and 
distribution of utilization, season of use, type of 
grazing animal, type of vegetation (both beneficial and 
harmful), water distribution, and stocking rate. 

Water developments provide clean, dependable 
water to selected sites for livestock and wildlife. By 
providing a water supply, the distribution of livestock 
can be controlled, and the distribution of wildlife can 
be influenced. Other benefits include animal health 
and reduced pressure on riparian areas. Factors to 
consider when planning a water development include 
type and number of animals, the terrain, season of 
use, soil limitations for selected sites, and cost of 
installation and maintenance. 

Fencing is used to form a barrier to livestock, 
wildlife, or people. It is used to facilitate other 
conservation practices that treat natural resources. 
Factors to consider when planning a fencing project 
include ease of livestock management, wildlife 
movement needs, soil limitations for selected sites, 
cost of construction and maintenance, and legal 
considerations. 

Brush management is the removal, reduction, or 
manipulation of shrubby plants. Brush management 
can be conducted by chemical, mechanical, or 
biological means, or by prescribed burning. By 
managing brush, the desired plant community can be 
created. Other benefits include improved forage, 
enhanced wildlife habitat, the removal of noxious 
plants, and reduction of wildfire hazards. Factors to 
consider when planning brush management include 
form of management, growth stage of the targeted 
shrubs, cost of implementation and follow-up, 
availability of alternate forage during implementation, 
and potential hazards to other natural resources. 

Range planting is the establishment of vegetation 
which is adapted to the area, thus creating the desired 
plant community. Benefits of range planting include 
improved forage, browse, or cover for livestock and 
wildlife, and protection of other natural resources. 
Factors to consider when planning a range planting 
include nutritional or other value of selected species of 
vegetation, capability of soil for planting, time needed 
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for establishment, cost of implementation, and 
availability of alternative forage during establishment. 

Animal trails and walkways provide access and 
movement for livestock or wildlife through difficult 
terrain. Benefits include improved grazing proficiency, 
better access to forage, water, and shelter, and easier 
handling of livestock. Factors to consider when 
planning a trail or walkway include cost of 
implementation and maintenance and potential 
erosion problems or damage to other natural 
resources. 

Technical assistance in managing rangeland can be 
obtained from the local offices of the Natural 
Resources Conservation Service, the Cooperative 
Extension Service, and the West Stanislaus Resource 
Conservation District. 


Vegetative Soil Groups 


A vegetative soil group consists of soils that have 
similar properties and qualities that characterize the 
group in terms of plant adaptation and use. Vegetative 
soil groups are use primarily in determining the best- 
suited plants for conservation practices and forage 
production. The major limiting soil feature or problem 
that characterizes the group affects suitability. 
Technical assistance in using vegetative soil groups 
can be obtained from local offices of the Natural 
Resources Conservation Service and the resource 
conservation district. 

The vegetative soil group of each component is 
given in the section "Detailed Soil Map Units.” 

The letter A indicates that the choice of plants is not 
limited by soil features. The soils are deep to very 
deep, moderately coarse to medium textured, 
moderately well to well-drained, moderately rapid to 
moderately slow permeability. They may be slightly wet 
and slightly saline or sodic. 

The letter B indicates that the choice of plants is 
limited by droughtiness and low fertility. The soils are 
coarse to gravelly medium textured, excessively 
drained, and have less than five inches of available 
water in the root zone. 

The letter C indicates that the choice of plants is 
limited by texture. The soils are deep or very deep, 
moderately well drained, and moderately slow or slow 
permeability. 

The letter D indicates that the choice of plants is 
limited by a very slow permeability in a claypan 
subsoil. The soils are moderately well drained. 

The letter E indicates that the choice of plants is 
limited by wetness. The soils are somewhat poorly to 
very poorly drained. Drained soil phases are assigned 
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to the group indicated by the current status of the 
water table. The soils may be slightly saline, slightly 
sodic or both. 

The letter F indicates that the choice of plants is 
limited by salinity or sodicity. The soils are moderately 
or strongly saline-sodic, and generally somewhat 
poorly or poorly drained. 

The letter G indicates that the choice of plants is 
limited by depth. The soils are shallow or moderately 
deep over a hardpan, bedrock or other unfractured 
dense material and are well drained. 

The letter H indicates the choice of plants is limited 
by low pH of less than 5.6. The soils are strongly to 
extremely acid. 

The letter / indicates that the choice of plants is 
limited by toxic properties or a serious nutrient 
imbalance. The soils generally are moderately or 
strongly affected by serpentine. 

The letter J indicates that the choice of plants 
depends upon onsite investigation. The components 
occur as nonarable miscellaneous areas, such as 
Dumps and Pits. 


Recreation 


The soils of the area are rated in table 11 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. 
Not considered in the ratings, but important in 
evaluating a site, are the location and accessibility of 
the area, the size and shape of the area and its scenic 
quality, vegetation, access to water, potential water 
impoundment sites, and access to public sewer lines. 
The capacity of the soil to absorb septic tank effluent 
and the ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreational uses by the duration and intensity of 
flooding and the season when flooding occurs. In 
planning recreational facilities, onsite assessment of 
the height, duration, intensity, and frequency of 
flooding is essential. 

In table 11, the degree of soil limitation is expressed 
as slight, moderate, or severe. S/ight means that soil 
properties are generally favorable and limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that 
soil properties are unfavorable and that limitations can 
be offset only by costly soil reclamation, special 
design, intensive maintenance, limited use, or by a 
combination of these measures. 
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The information in table 11 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
13 and interpretations for dwellings without basements 
and for local roads and streets in table 12. 

Camp areas require site preparation, such as 
shaping and leveling the tent and parking areas, 
stabilizing roads and intensively used areas, and 
installing sanitary facilities and utility lines. Camp 
areas are subject to heavy foot traffic and some 
vehicular traffic. The best soils have level or nearly 
level slopes and are not wet or subject to flooding 
during the period of use. The surface has few or no 
stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Steep slopes 
and stones or boulders can greatly increase the cost 
of constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and 
parking areas. The best soils for picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that increase the cost of 
shaping sites or of building access roads and parking 
areas. 

Playgrounds require soils that can withstand 
intensive foot traffic. The best soils are almost level 
and are not wet or subject to flooding during the 
season of use. The surface is free of stones and 
boulders, is firm after rains, and is not dusty when dry. 
If grading is needed, the depth of the soil over bedrock 
or a hardpan should be considered. 

Paths and trails for hiking and horseback riding 
should require little or no cutting and filling. The best 
soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are 
firm when wet, are not dusty when dry, and are not 
subject to prolonged flooding during the period of use. 
They have moderate slopes and no stones or boulders 
on the surface. The suitability of the soil for tees or 
greens is not considered in rating the soils. 


Wildlife Habitat 


Fish and wildlife are valuable resources in the area. 
Fish and wildlife improve the quality of the 
environment, act as early indicators of pollution, and 
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provide numerous opportunities for recreation. 
Wildlife-related activities, such as nature study, bird 
watching, hunting, and fishing have a positive effect 
on the economy of the area. Many types of wildlife 
help in the natural control of weed, insect, and animal 
pests. 

Warm-water fish, such as bass, bluegill, crappie 
and other sunfish, catfish, and several nongame 
species inhabit the San Joaquin River, the California 
Aqueduct, and other water bodies in the area. In 
addition to habitat for fish and other aquatic wildlife, 
the river and its tributary creeks and drainageways 
provide corridors of riparian vegetation which is critical 
habitat for a wide variety of species. The river and 
other wetlands in the area also provide important 
habitat for migratory waterfowl of the Pacific Flyway. 
Chaparral and oak woodland areas of the Diablo 
Mountains are home to a portion of the Pacheco herd 
of Columbian black-tailed deer. 

Human activities have various effects on wildlife 
populations. Many wildlife species, such as coyotes, 
opossums, and ground squirrels, can tolerate these 
activities and actually thrive in close association with 
humans. Conversely, the existence of some species 
has been threatened by human modification of the 
environment. Species that have been listed as 
threatened or endangered by the state and/or federal 
governments in the area include San Joaquin kit fox, 
Aleutian Canada goose, and valley elderberry 
longhorn beetle. Species being considered for listing 
include California tiger salamander, tricolored 
blackbird, and riparian brush rabbit. Critical habitat for 
these species should be preserved. Preserving habitat 
for threatened and endangered species can also 
benefit other species and perhaps reduce the need for 
additional future listings. 

Soils affect the kind and amount of vegetation that 
is available to wildlife as food and cover. They also 
affect the construction of water impoundments. The 
kind and abundance of wildlife depend largely on the 
amount and distribution of food, water, and cover. 
Wildlife habitat can be created or improved by planting 
appropriate vegetation, by maintaining the existing 
plant cover, or by promoting the natural establishment 
of desirable plants. 

The soils in the survey area have been assigned to 
three habitat-soil groups. Each group consists of soils 
that occupy similar landscape positions, have similar 
properties, and produce or have the potential to 
produce similar vegetation. The discussion of each 
group includes landscape position, soil properties, 
vegetative elements, habitats of special value, and 
management considerations. 
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Habitat-Soil Group 1—Wetlands and Related 
Habitats 


This group consists of parts of general soil map 
units 1, 2, 3, 4, 5, 6, and 7. The soils are dominantly 
on flood plains, interfan basins, and low alluvial fans. 
The soils are nearly level, very deep, moderately 
coarse to fine textured, and poorly to moderately well 
drained. The vegetation includes grain and seed crops, 
domestic grasses and legumes, wild herbaceous 
plants, saline and nonsaline wetland plants, and 
riparian shrubs, trees, and vines. 

Habitats of special value include riparian areas 
associated with waterways. This type of habitat 
provides food, water, and cover for a greater diversity 
of wildlife than any other type in the Central Valley.  — 
Riparian habitat has been reduced to less than 10 
percent of the historical amount in the area by flood 
control and drainage projects which have allowed 
conversion to agriculture and homesite development. 
Often a narrow corridor of riparian vegetation along a 
streambank is the only perennial wildlife habitat 
remaining in agricultural areas. Wetlands associated 
with the river, such as sloughs, marshes, and oxbow 
lakes, have also been largely eliminated. 

Management considerations include protecting 
existing riparian vegetation. Large trees and snags 
should be retained as perches and nesting sites for 
birds. Valley oaks (Quercus lobata) are particularly 
valuable for their acorns are used as a food source by 
many animals. Blue elderberry shrubs (Sambucus 
mexicana) should be retained for the threatened valley 
elderberry longhorn beetle. 

Maintaining and restoring riparian and wetland 
habitats on these soils may be limited by the artificially 
lowered water table and reduction in flooding caused 
by the construction of drainage systems, dams, and 
levees. This limitation can be overcome by the 
application of supplemental water. Another method 
that has been used in neighboring counties involves 
strategic breaching of levees in order to restore flood 
water flows to the desired wildlife habitat area while 
stili protecting cropland and homesite areas from 
inundation. Habitats in general soil map unit 7 are 
additionally limited by saline-sodic conditions. Plants 
used in developing wetland habitat must be saline- 
sodic tolerant. 


Habitat-Soil Group 2—Cropland, Pasture, and 
Associated Habitats 


This group consists of parts of general soil map 
units 1, 2, 3, 4, 5, 6, 7, 8, and 9. The soils are 
dominantly on low alluvial fans, older alluvial fans, and 
dissected terraces. The soils are nearly level to 
strongly sloping, very deep, moderately coarse to fine 
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textured, and poorly to well drained. The vegetation 
includes grain and seed crops, grasses and legumes, 
and wild herbaceous plants. 

Habitats of special value include irrigated pasture, 
alfalfa, and grain fields, especially rice. Waterfowl, 
herons, cranes, and pheasants utilize these areas for 
resting and/or feeding. Vineyards and orchards provide 
cover, nesting, and roosting sites for other birds, 
including dove and quail. 

Management considerations for promoting wildlife in 
this group include providing summer water and year- 
round food and cover. A summer water supply is 
usually readily available from irrigation systems. Year- 
round food and cover can be supplied by establishing 
hedgerows along field borders, leaving grain standing 
in the fields over winter, planting cover crops in 
orchards and vineyards, and maintaining naturally 
occurring vegetation in adjacent uncultivated areas. 
Installing raptor perches and nest boxes on field 
borders can often control rodent problems. 


Habitat-Soil Group 3—Rangelands and Related 
Habitats 


This group consists of general scil map units 10, 
11, and 12 and parts of units 8 and 9. The soils are 
dominantly on uplifted and dissected terraces and on 
mountains. The soils are moderately sloping to very 
steep, moderately coarse to fine textured, very deep to 
shallow, and well drained. The vegetation on these 
map units is diverse and is influenced by soil depth 
and parent material, slope aspect, and elevation. It 
ranges from wild herbaceous plants to upland shrubs 
and trees. 

Habitats of special value include oak and pine-oak 
woodlands, chaparral and coastal sagebrush areas, 
serpentine plant communities, and riparian areas 
along creeks. Oaks and pines provide food and 
nesting, perching, and roosting sites for many wildlife 
species. Over 160 species of birds and 60 species of 
mammals (one-third of all the mammals in California) 
live in oak woodlands. The shrubs of the chaparral and 
coastal sagebrush communities provide dense cover 
and food for a wide variety of animals. Deer browse 
the leaves of these plants and bed down under their 
cover. Many shrubs also produce berries used by 
birds and other animals. The serpentine soils in 
general soil map unit 12 support a unique plant 
community found only in California's coast range. 
Riparian areas provide corridors of cover and water in 
otherwise open and arid regions. 

Management considerations include the use of 
grazing systems that improve the amount of ground 
cover and promote the species most desirable to 
livestock and wildlife. Grazing in riparian areas should 
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be strictly controlled in order to maintain their 
characteristic plant communities and the wildlife 
dependent on them. Brush clearing and thinning 
activities should be planned to enhance the habitat by 
retaining the most productive food trees and patches 
of shrubs for cover. Oaks and pines that are past 
maturity, as well as their snags, should be retained at 
the rate of 1 to 2 per acre to provide optimum 
perching, nesting, and food storage sites for birds and 
cavity-nesting mammals. Fallen trees and branches 
also provide feeding, perching, and sheltering areas. 
The development of year-round water supplies, such 
as livestock troughs and guzzlers, and the careful 
management of water sources in springs and riparian 
areas greatly enhances the habitat for all wildlife. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. Ratings are given 
for building site development, sanitary facilities, 
construction materials, and water management. The 
ratings are based on observed performance of the 
soils and on the data in the tables described under the 
heading "Soil Properties." 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different 
soils may be included within the mapped areas of a 
specific soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils 
or for testing and analysis by personnel experienced in 
the design and construction of engineering works. 

Government ordinances and regulations that 
restrict certain land uses or impose specific design 
criteria were not considered in preparing the 
information in this section. Local ordinances and 
regulations should be considered in planning, in site 
selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the 
ratings in this section. During the fieldwork for this soil 
survey, determinations were made about grain-size 
distribution, liquid limit, plasticity index, soil reaction, 
depth to bedrock, hardness of bedrock within 5 or 6 
feet of the surface, soil wetness, depth to a seasonal 
high water table, slope, likelihood of flooding, natural 
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soil structure aggregation, and soil density. Data were 
collected about kinds of clay minerals, mineralogy of 
the sand and silt fractions, and the kinds of adsorbed 
cations. Estimates were made for erodibility, 
permeability, corrosivity, shrink-swell potential, 
available water capacity, and other behavioral 
characteristics affecting engineering uses. 

This information can be used to evaluate the 
potential of areas for residential, commercial, 
industrial, and recreational uses; make preliminary 
estimates of construction conditions; evaluate 
alternative routes for roads, streets, highways, 
pipelines, and underground cables; evaluate 
alternative sites for sanitary landfills, septic tank 
absorption fields, and sewage lagoons; plan detailed 
onsite investigations of soils and geology; locate 
potential sources of gravel, sand, earthfill, and topsoil; 
plan drainage systems, irrigation systems, ponds, 
terraces, and other structures for soil and water 
conservation; and predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same 
or similar soils. 

The information in the tables, along with the soil 
maps, the soil descriptions, and other data provided in 
this survey, can be used to make additional 
interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 12 shows the degree and kind of soil 
limitations that affect shallow excavations, dwellings 
with and without basements, small commercial 
buildings, local roads and streets, and lawns and 
landscaping. The limitations are considered slight if 
soil properties and site features are generally 
favorable for the indicated use and limitations are 
minor and easily overcome; moderate if soil properties 
or site features are not favorable for the indicated use 
and special planning, design, or maintenance is 
needed to overcome or minimize the limitations; and 
severe if soil properties or site features are so 
unfavorable or so difficult to overcome that special 
design, significant increases in construction costs, and 
possibly increased maintenance are required. Special 
feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of 
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digging, filling, and compacting is affected by the depth 
to bedrock, a cemented pan, or a very firm dense 
layer; stone content; soil texture; and slope. The depth 
to a seasonal high water table and the susceptibility of 
the soil to flooding affects the time of the year that 
excavations can be made. Soil texture and depth to 
the water table affect the resistance of the excavation 
walls or banks to sloughing or caving. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are 
made for small commercial buildings without 
basements, for dwellings with basements, and for 
dwellings without basements. The ratings are based 
on soil properties, site features, and observed 
performance of the soils. A high water table, flooding, 
shrinking and swelling, and organic layers can cause 
the movement of footings. A high water table, depth to 
bedrock or to a cemented pan, large stones, slope, 
and flooding affect the ease of excavation and 
construction. Landscaping and grading that require 
cuts and fills of more than 5 or 6 feet are not 
considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. 
They have a subgrade of cut or fill soil material; a base 
of gravel, crushed rock, or stabilized soil material; and 
a flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on 
soil properties, site features, and observed 
performance of the soils. Depth to bedrock or to a 
cemented pan, a high water table, flooding, large 
stones, and slope affect the ease of excavating and 
grading. Soil strength (as inferred from the engineering 
classification of the soil), shrink-swell potential, frost 
action potential, and depth to a high water table affect 
the traffic-supporting capacity. 

Lawns and landscaping require soils on which turf 
and ornamental trees and shrubs can be established 
and maintained. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Soil reaction, a high water table, depth to 
bedrock or to a cemented pan, the available water 
capacity in the upper 40 inches, and the content of 
salts, sodium, and sulfidic materials affect plant 
growth. Flooding, wetness, slope, stoniness, and the 
amount of sand, clay, or organic matter in the surface 
layer affect trafficability after vegetation is established. 


Sanitary Facilities 


Table 13 shows the degree and kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 


Soil Survey 


are considered slight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
Soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are 
required. 

Table 13 also shows the suitability of the soils for 
use as daily cover for landfill. A rating of good 
indicates that soil properties and site features are 
favorable for the use and good performance and low 
maintenance can be expected; fair indicates that soil 
properties and site features are moderately favorable 
for the use and one or more soil properties or site 
features make the soil less desirable than the soils 
rated good; and poor indicates that one or more soil 
properties or site features are unfavorable for the use 
and overcoming the unfavorable properties requires 
special design, extra maintenance, or costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to 
a cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank 
absorption fields, including excessively slow 
absorption of effluent, surfacing of effluent, and hillside 
seepage, can affect public health. Ground water can 
be polluted if highly permeable sand and gravel or 
fractured bedrock is less than 4 feet below the base of 
the absorption field, if slope is excessive, or if the 
water table is near the surface. There must be 
unsaturated soil material beneath the absorption field 
to filter the effluent effectively. Many local ordinances 
require that this material be of a certain thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons should have a nearly 
level floor surrounded by cut slopes or embankments 
of compacted soil. Lagoons generally are designed to 
hold the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides 
is required to minimize seepage and contamination of 
ground water. 

Table 13 gives ratings for the natural soil that makes 
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up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Considered in 
the ratings are slope, permeability, a high water table, 
depth to bedrock or to a cemented pan, flooding, large 
stones, and content of organic matter. 

Excessive seepage resulting from rapid 
permeability in the soil or a water table that is high 
enough to raise the leve! of sewage in the lagoon 
causes a lagoon to function unsatisfactorily. Pollution 
results if seepage is excessive or if floodwater 
overtops the lagoon. A high content of organic matter 
is detrímental to proper functioning of the lagoon 
because it inhibits aerobic activity. Slope, bedrock, and 
cemented pans can cause construction problems, and 
large stones can hinder compaction of the lagoon 
floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste 
is placed in a trench. It is spread, compacted, and 
covered daily with a thin layer of soil excavated at the 
site. In an area landfill, the waste is placed in 
successive layers on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin 
layer of soil from a source away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of 
groundwater pollution. Ease of excavation and 
revegetation should be considered. 

The ratings in table 13 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types 
of landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, 
the ratings apply only to that part of the soil within a 
depth of about 6 feet. For deeper trenches, a limitation 
rated slight or moderate may not be valid. Onsite 
investigation is needed. 

Daily cover for landfill is the soil material that is 
used to cover compacted solid waste in an area 
sanitary landfill. The soil material is obtained offsite, 
transported to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that 
are free of large stones or excess gravel are the best 
cover for a landfill. Clayey soils are sticky or cloddy 
and are difficult to spread; sandy soils are subject to 
wind erosion. 
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After soil material has been removed, the soil 
material remaining in the borrow area must be thick 
enough over bedrock, a cemented pan, or the water 
table to permit revegetation. The soil material used as 
final cover for a landfill should be suitable for plants. 
The surface layer generally has the best workability, 
more organic matter, and the best potential for plants. 
Material from the surface layer should be stockpiled for 
use as the final cover. 


Construction Materials 


Table 14 gives information about the soils as a 
source of roadfill, sand, gravel, and topsoil. The soils 
are rated good, fair, or poor as a source of roadfill and 
topsoil. They are rated as a probable or improbable 
source of sand and gravel. The ratings are based on 
soil properties and site features that affect the removal 
of the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one 
place and used in road embankments in another 
place. In this table, the soils are rated as a source of 
roadfill for low embankments, generally less than 6 
feet high and less exacting in design than higher 
embankments. 

The ratings are for the soil material below the 
surface layer to a depth of 5 or 6 feet. Itis assumed 
that soil layers will be mixed during excavating and 
spreading. Many soils have layers of contrasting 
suitability within their profile. The table showing 
engineering index properties provides detailed 
information about each soil layer. This information can 
help to determine the suitability of each layer for use 
as roadfill. The performance of soil after it is stabilized 
with lime or cement is not considered in the ratings. 

The ratings are based on soil properties, site 
features, and observed performance of the soils. The 
thickness of suitable material is a major consideration. 
Large stones, a high water table, and slope affect the 
ease of excavation. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of 
sand or gravel or both. They have at least 5 feet of 
suitable material, a low shrink-swell potential, few 
cobbles and stones, and slopes of 15 percent or less. 
Depth to the water table is more than 3 feet. Soils 
rated fair are more than 35 percent silt- and clay-sized 
particles and have a plasticity index of less than 10. 
They have a moderate shrink-swell potential, slopes of 
15 to 25 percent, or many stones. Depth to the water 
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table is 1 to 3 feet. Soils rated poor have a plasticity 
index of more than 10, a high shrink-swell potential, 
many stones, or slopes of more than 25 percent. They 
are wet and have a water table at a depth of less than 
1 foot. They may have layers of suitable material, but 
the material is less than 3 feet thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. They 
are used in many kinds of construction. Specifications 
for each use vary widely. In table 14, only the 
probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source 
of sand or gravel are gradation of grain sizes (as 
indicated by the engineering classification of the soil), 
the thickness of suitable material, and the content of 
rock fragments. Kinds of rock, acidity, and stratification 
are given in the soil series descriptions. Gradation of 
grain sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of 
clean sand or gravel or a layer of sand or gravel that is 
up to 12 percent silty fines. This material must be at 
least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as 
shale and siltstone, are not considered to be sand and 
gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 
inches of a soil is evaluated for use as topsoil. Also 
evaluated is the reclamation potential of the borrow 
area. 

Plant growth is affected by toxic material and by 
such properties as soil reaction, available water 
capacity, and fertility. The ease of excavating, loading, 
and spreading is affected by rock fragments, slope, a 
water table, soil texture, and thickness of suitable 
material. Reclamation of the borrow area is affected by 
slope, a water table, rock fragments, bedrock, and 
toxic material. 

Soils rated good have friable, loamy material to a 
depth of at least 40 inches. They are free of stones 
and cobbles, have little or no gravel, and have slopes 
of less than 8 percent. They are low in content of 
soluble salts, are naturally fertile or respond well to 
fertilizer, and are not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that 
have a relatively high content of clay, soils that have 
only 20 to 40 inches of suitable material, soils that 
have an appreciable amount of gravel, stones, or 
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soluble salts, or soils that have slopes of 8 to 15 
percent. The soils are not so wet that excavation is 
difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large 
amount of gravel, stones, or soluble salts, have slopes 
of more than 15 percent, or have a seasonal high 
water table at or near the surface. 

The surface layer of most soils is generally 
preferred for topsoil because of its organic matter 
content. Organic matter greatly increases the 
absorption and retention of moisture and nutrients for 
plant growth. 


Water Management 


Table 15 gives information on the soil properties 
and site features that affect water management. The 
degree and kind of soil limitations are given for pond 
reservoir areas; embankments, dikes, and levees; and 
aquifer-fed excavated ponds. The limitations are 
considered slight if soil properties and site features are 
generally favorable for the indicated use and 
limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased 
maintenance are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The 
seepage potential is determined by the permeability of 
the soil and the depth to fractured bedrock or other 
permeable material. Excessive slope can affect the 
storage capacity of the reservoir area. 

Embankments, dikes, and levees are raised 
structures of soil material, generally less than 20 feet 
high, constructed to impound water or to protect land 
against overflow. In this table, the soils are rated asa 
source of material for embankment fill. The ratings 
apply to the soil material below the surface layer to a 
depth of about 5 feet. It is assumed that soil layers will 
be uniformly mixed and compacted during 
construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
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can affect performance and safety of the embankment. 


Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features 
include less than 5 feet of suitable material and a high 
content of stones or boulders, organic matter, or salts 
or sodium. A high water table affects the amount of 
usable material. It also affects trafficability. 

Aquifer-fed excavated ponds are pits or dugouts 
that extend to a groundwater aquifer or to a depth 
below a permanent water table. Excluded are ponds 
that are fed only by surface runoff and embankment 
ponds that impound water 3 feet or more above the 
original surface. Excavated ponds are affected by 
depth to a permanent water table, permeability of the 
aquifer, and quality of the water as inferred from the 
salinity of the soil. Depth to bedrock and the content of 
large stones affect the ease of excavation. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth 
to a high water table or depth of standing water if the 
Soil is subject to ponding; slope; susceptibility to 
flooding; subsidence of organic layers; and the 
potential for frost action. Depth to bedrock or to a 
cemented pan, large stones, slope, and the hazard of 
cutbanks caving affect excavating and grading and the 
stability of ditehbanks. The productivity of the soil after 
drainage is adversely affected by extreme acidity or by 
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toxic substances in the root zone, such as salts, 
sodium, or sulfur. Availability of drainage outlets is not 
considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The 
design and management of an irrigation system are 
affected by depth to the water table, the need for 
drainage, flooding, available water capacity, intake 
rate, permeability, erosion hazard, and slope. The 
construction of a system is affected by large stones 
and depth to bedrock or to a cemented pan. The depth 
of the root zone, the amount of salts or sodium, and 
Soil reaction, affects the performance of a system. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed 
across a slope to control erosion and conserve 
moisture by intercepting runoff. Slope, wetness, large 
stones, and depth to bedrock or to a cemented pan 
affect the construction of terraces and diversions. A 
restricted rooting depth, a severe hazard of wind 
erosion or water erosion, an excessively coarse 
texture, and restricted permeability adversely affect 
maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affects the construction of grassed 
waterways. A hazard of wind erosion, low available 
water capacity, restricted rooting depth, toxic 
substances such as salts or sodium, and restricted 
permeability adversely affect the growth and 
maintenance of the grass after construction. 
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Data relating to soil properties are collected during 
the course of the soil survey. The data and the 
estimates of soil and water features, listed in tables, 
are explained on the following pages. 

Soil properties are determined by field examination 
of the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils 
and to delineate them on the soil maps. Samples are 
taken from some typical profiles and tested in the 
laboratory to determine grain-size distribution, 
plasticity, and compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be 
estimated accurately by field observation, and help to 
characterize key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and 
Atterberg limits, the engineering classification, and the 
physical and chemical properties of the major layers of 
each soil. Pertinent soil and water features also are 
given. 


Engineering Index Properties 


Table 16 gives estimates of the engineering 
classification and of the range of index properties for 
the major layers of each soil in the survey area. Most 
soils have layers of contrasting properties within the 
upper 5 or 6 feet. 

Depth to the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given for each 
soil series under the heading "Soil Series and Their 
Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are 
defined according to percentages of sand, silt, and 
clay in the fraction of the soil that is less than 2 
millimeters in diameter. “Loam,” for example, is soil that 
is 7 to 27 percent clay, 28 to 50 percent silt, and less 


than 52 percent sand. If the content of particles coarser 
than sand is as much as about 15 percent, an 
appropriate modifier is added, for example, “gravelly.” 
Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (AASHTO, 1986) 
and the system adopted by the American Association of 
State Highway and Transportation Officials (ASTM, 
1993). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as PT. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, CL- 
ML. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

Rock fragments larger than 10 inches in diameter and 
3 to 10 inches in diameter are indicated as a percentage 
of the total soil on a dry-weight basis. The percentages 
are estimates determined mainly by converting volume 
percentage in the field to weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
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estimates are based on test data from the survey area 
or from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, 
and plasticity index are generally rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterberg limits extend a marginal amount (1 or 2 
percentage points) across classification boundaries, 
the classification in the marginal zone is omitted in the 
table. 


Physical and Chemical Properties 


Table 17 shows estimates of some characteristics 
and features that affect soil behavior. These estimates 
are given for the major layers of each soil in the 
survey area. The estimates are based on field 
observations and on test data for these and similar 
Soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in 
diameter. In this table, the estimated clay content of 
each major soil layer is given as a percentage, by 
weight, of the soil material that is less than 2 
millimeters in diameter. 

The amount and kind of clay greatly affect the 
fertility and physical condition of the soil. They 
determine the ability of the soil to adsorb cations and 
to retain moisture. They influence shrink-swell 
potential, permeability, plasticity, the ease of soil 
dispersion, and other soil properties. The amount and 
kind of clay in a soil aiso affect tillage and earthmoving 
operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at 
field moisture capacity, that is, the moisture content at 
1/3-bar moisture tension. Weight is determined after 
drying the soil at 105 degrees C. In this table, the 
estimated moist bulk density of each major soil 
horizon is expressed in grams per cubic centimeter of 
soil material that is less than 2 millimeters in diameter. 
Bulk density data are used to compute shrink-swell 
potential, available water capacity, total pore space, 
and other soil properties. The moist bulk density of a 
Soil indicates the pore space available for water and 
roots. A bulk density of more than 1.6 can restrict 
water storage and root penetration. Moist bulk density 
is influenced by texture, kind of clay, content of 
organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of 
downward movement of water when the soil is 
saturated. They are based on soil characteristics 
observed in the field, particularly structure, porosity, 
and texture. Permeability is considered in the design 
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of soil drainage systems and septic tank absorption 
fields. 

Available water capacity refers to the quantity of 
water that the soil is capable of storing for use by 
plants. The capacity for water storage is given in 
inches of water per inch of soil for each major soil 
layer. The capacity varies, depending on soil 
properties that affect the retention of water and the 
depth of the root zone. The most important properties 
are the content of organic matter, soil texture, bulk 
density, and soil structure. Available water capacity is 
an important factor in the choice of plants or crops to 
be grown and in the design and management of 
irrigation systems. Available water capacity is not an 
estimate of the quantity of water actually available to 
plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and 
is expressed as a range in pH values. The range in pH 
of each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the 
value given in the table. Salinity affects the suitability of 
a soil for crop production, the stability of soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of 
clay minerals with water and varies with the amount 
and type of clay minerals in the soil. The size of the 
load on the soil and the magnitude of the change in 
Soil moisture content influence the amount of swelling 
of soils in place. Laboratory measurements of swelling 
of undisturbed clods were made for many soils. For 
others, swelling was estimated on the basis of the kind 
and amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to 
very high, shrinking and swelling can cause damage 
to buildings, roads, and other structures. Special 
design is often needed. 

Shrink-swell potential classes are based on the 
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change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
classes are /ow, a change of less than 3 percent; 
moderate, 3 to 6 percent; high, 6 to 9 percent; and 
very high, greater than 9 percent. 

Erosion factor K indicates the susceptibility of a soil 
to sheet and rill erosion by water. Factor K is one of six 
factors used in the Revised Universal Soil Loss 
Equation (RUSLE) to predict the average annual rate 
of soil loss by sheet and rill erosion in tons per acre 
per year. The estimates are based primarily on 
percentage of silt, sand, and organic matter (up to 4 
percent) and on soil structure and permeability. Values 
of K range from 0.02 to 0.64. Other factors being 
equal, the higher the value, the more susceptible the 
soil is to sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water 
that can occur without affecting crop productivity over 
a sustained period. The rate is in tons per acre per 
year. 

Wind erodibility groups are made up of soils that 
have similar properties affecting their resistance to 
wind erosion in cultivated areas. The groups indicate 
the susceptibility of soil to wind erosion. The soils 
assigned to group 1 are the most susceptible to wind 
erosion, and those assigned to group 8 are the least 
susceptible. The groups are as follows: 

1. Coarse sands, sands, fine sands, and very fine 
sands. 

2. Loamy coarse sands, loamy sands, loamy fine 
sands, loamy very fine sands, ash material, and sapric 
soil material. 

3. Coarse sandy loams, sandy loams, fine sandy 
loams, and very fine sandy loams. 

AL. Calcareous loams, silt loams, clay loams, and 
silty clay loams. 

4. Clays, silty clays, noncalcareous clay loams, 
and silty clay loams that are more than 35 percent 
clay. 

5. Noncalcareous loams and silt loams that are 
less than 20 percent clay and sandy clay loams, sandy 
clays, and hemic soil material. 

6. Noncalcareous loams and silt loams that are 
more than 20 percent clay and noncalcareous clay 
loams that are less than 35 percent clay. 

7. Silts, noncalcareous silty clay loams that are 
less than 35 percent clay, and fibric soil material. 

8. Soils that are not subject to wind erosion 
because of coarse fragments on the surface or 
because of surface wetness. 

Organic matter is the plant and animal residue in 
the soil at various stages of decomposition. In table 
17, the estimated content of organic matter is 
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expressed as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The content of organic matter in a soil can be 
maintained or increased by returning crop residue to 
the soil. Organic matter affects the available water 
capacity, infiltration rate, and tilth. It is a source of 
nitrogen and other nutrients for crops. 


Water Features 


Table 18 gives estimates of various water features. 
The estimates are used in land use planning that 
involves engineering considerations. 

Hydrologic soil groups are based on estimates of 
runoff potential. Soils are assigned to one of four 
groups according to the rate of water infiltration when 
the soils are not protected by vegetation, are 
thoroughly wet, and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained 
sands or gravelly sands. These soils have a high rate 
of water transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or 
well drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a 
moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water 
or soils of moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that 
have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water 
transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from 
adjacent slopes, or by tides. Water standing for short 
periods after rainfall or snowmelt is not considered 
flooding, and water standing in swamps and marshes 
is considered ponding rather than flooding. 

Table 18 gives the frequency and duration of 
flooding and the time of year when flooding is most 
likely. 

Frequency, duration, and probable dates of 
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occurrence are estimated. Frequency is expressed as 
none, rare, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions (the 
chance of flooding is nearly O percent to 5 percent in 
any year); occasional that it occurs, on the average, 
once or less in 2 years (the chance of flooding is 5 to 
50 percent in any year); and frequent that it occurs, on 
the average, more than once in 2 years (the chance of 
flooding is more than 50 percent in any year). 
Common is used when the occasional and frequent 
classes are grouped for certain purposes. Duration is 
expressed as very brief if less than 2 days, brief if 2 to 
7 days, Jong if 7 days to 1 month, and very long if 
more than 1 month. Probable dates are expressed in 
months. About two-thirds to three-fourths of all flooding 
occurs during the stated period. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and little or no 
horizon development. 

Also considered are local information about the 
extent and levels of flooding and the relation of each 
Soil on the landscape to historic floods. Information on 
the extent of flooding based on soil data is less 
specific than that provided by detailed engineering 
surveys that delineate flood-prone areas at specific 
flood frequency levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The estimates 
are based mainly on observations of the water table at 
selected sites and on the evidence of a saturated 
zone, namely grayish colors or redoximorphic features 
in the soil. Indicated in table 18 are the depth to the 
seasonal high water table; the kind of water table, that 
is, perched or apparent; and the months of the year 
that the water table commonly is high. A water table 
that is seasonally high for less than 1 month is not 
indicated in table 18. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A 
perched water table is water standing above an 
unsaturated zone. in places an upper, or perched, 
water table is separated from a lower one by a dry 
zone. 

Two numbers in the column showing depth to the 
water table indicate the normal range in depth to a 
saturated zone. Depth is given to the nearest half foot. 
The first numeral in the range indicates the highest 
water level. A plus sign preceding the range in depth 
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indicates that the water table is above the surface of 
the soil. "More than 6.0" indicates that the water table 
is below a depth of 6 feet or that it is within a depth of 
6 feet for less than a month. 


Soil Features 


Table 19 gives estimates of various soil features. 
The estimates are used in land use planning that 
involves engineering considerations. 

Depth to bedrock is given if bedrock is within a 
depth of 5 feet. The depth is based on many soil 
borings and on observations during soil mapping. The 
rock is either soft or hard. If the rock is soft or 
fractured, excavations can be made with trenching 
machines, backhoes, or small rippers. If the rock is 
hard or massive, blasting or special equipment 
generally is needed for excavation. 

A cemented pan is a cemented or indurated 
subsurface layer within a depth of 5 feet. Such a pan 
causes difficulty in excavation. Pans are classified as 
thin or thick. A thin pan is less than 3 inches thick if 
continuously indurated or less than 18 inches thick if 
discontinuous or fractured. Excavations can be made 
by trenching machines, backhoes, or small rippers. A 
thick pan is more than 3 inches thick if continuously 
indurated or more than 18 inches thick if 
discontinuous or fractured. Such a pan is so thick or 
massive that blasting or special equipment is needed 
in excavation. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors 
as soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion 
of concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the 
soil. Special site examination and design may be 
needed if the combination of factors results in a severe 
hazard of corrosion. The steel in installations that 
intersect soil boundaries or soil layers is more 
susceptible to corrosion than steel in installations that 
are entirely within one kind of soil or within one soil 
layer. 

For uncoated steel, the risk of corrosion, expressed 
as low, moderate, or high, is based on soil drainage 
class, total acidity, electrical resistivity near field 
capacity, and electrical conductivity of the saturation 
extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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Physical and Chemical Analyses of 
Selected Soils 


The results of physical analysis of several typical 
pedons in the survey area are given in table 20 and 
the results of chemical analysis in table 21. The data 
are for soils sampled at carefully selected sites. 
Unless otherwise indicated, the pedons are typical of 
the series. They are described in the section "Soil 
Series and Their Morphology.” Soil samples were 
analyzed by Soil Survey Laboratory, United States 
Department of Agriculture, Natural Resources 
Conservation Service, Lincoln, Nebraska. 

Most determinations, except those for grain-size 
analysis and bulk density, were made on soil material 
smaller than 2 millimeters in diameter. Measurements 
reported as percent or quantity of unit weight were 
calculated on an ovendry basis. The methods used in 
obtaining the data are indicated in the list that follows. 
The codes in parentheses refer to published methods 
(USDA, NRCS, 1996). 

Coarse materials—{2-75 mm fraction) weight 
estimates of the percentages of all material less 
than 75 mm (3B1). 

Coarse materials—(2-250 mm fraction) volume 
estimates of the percentages of all material 
greater than 2 mm (3B2). 

Sand—(0.05-2.0 mm fraction) weight percentages of 
material less than 2 mm (3A1). 

Silt —(0.002-0.05 mm fraction) pipette extraction, 
weight percentages of all material less than 2 mm 
(3A1). 

Clay—(fraction less than 0.002 mm) pipette extraction, 
weight percentages of material less than 2 mm 
(3A1). 

Water retained—pressure extraction, percentage of 
ovendry weight of less than 2 mm material; 1/3 or 
1/10 bar (4B1), 15 bars (4B2). 

Water-retention difference—between 1/3 bar and 15 
bars for whole soil (4C1). 

Water-retention difference—between 1/10 bar and 15 
bars for whole soil (4C2). 

Bulk density—of less than 2 mm material, saran- 
coated clods field moist (4A1a), 1/3 bar (4A1d), 
ovendry (4A1h). 

Moist bulk density—of less than 2 mm material, cores 
(4A3). 

Moist bulk density—of less than 2 mm material, 
compliant cavity (4A5). 

Linear extensibility—change in clod dimension based 
on whole soil (4D). 
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Organic carbon—wet combustion. Walkley-Black 
modified acid-dichromate, ferric sulfate titration 
(GA1c). 

Organic carbon—dry combustion (6A2d). 

Total nitrogen—Kjeldahl (GB3). 

Exiractable cations—ammonium acetate pH 7.0, 
atomic absorption; calcium (GN2e), magnesium 
(602d), sodium (6P2b), potassium (6Q2b). 

Extractable cations—ammonium acetate pH 7.0, 
EDTA-alcohol separation; calcium (6N2a), 
magnesium (602a); flame photometry; sodium 
(6P2a), potassium (6Q2a). 

Extractable acidity—barium chloride-triethanolamine 
IV (6H5a). 

Cation-exchange capacity—ammonium acetate, pH 
7.0, steam distillation (5AB8b). 

Cation-exchange capacity—sum of cations (BA3a). 

Effective cation-exchange capacity—sum extractable 
cations plus aluminum (5A3b). 

Base saturation—ammonium acetate, pH 7.0 (5C1). 

Base saturation—sum of cations, TEA, pH 8.2 (5C3). 

Reaction (pH)—1:1 water dilution (BC1f). 

Reaction (pH)—saturated paste (8C 1b). 

Reaction (pH)—potassium chloride (8C19). 

Reaction (pH)—sodium fluoride (BC1d). 

Reaction (pH)—calcium chloride (8C1f). 

Aluminum—potassium chloride extraction (6G9). 

Aluminum—acid oxalate extraction (6G12). 

Iron—Aacid oxalate extraction (6C9a). 

Silica—acid oxalate extraction (6V2). 

Sesquioxides—dithionate-citrate extract; iron (6C2b), 
aluminum (6G7a), manganese (6D2a). 

Soil resistivity—saturated paste (8E1). 

Total soluble salts—estimate from resistivity (8A2). 

Total soluble salts—estimate from conductivity (8D5). 

Carbonate as calcium carbonate—(fraction less than 2 
mm) manometric (6E1g). 

Carbonate as calcium carbonate—{fraction less than 2 
mm) manometric (6F4). 

Gypsum—precipitation in acetone (6F1a). 


Soluble ions—acid titration, saturated paste; carbonate 
(611b), bicarbonate (6J 1b). 

Soluble ions—anion chromatograph, saturated paste; 
chloride (6K1c), sulfate (6L1c), nitrate (6M1c). 

Electrical conductivity—saturation extract (8A3a). 

Sodium adsorption ratio (BE). 

Extractable phosphorus—Bray P-1 (6S3). 

Available phosphorus—(method of reporting 
laboratory). 
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Classification of the Soils 


The system of soil classification used by the 
National Cooperative Soil Survey has six categories 
(USDA, NRCS, 1998 and 1999). Beginning with the 
broadest, these categories are the order, suborder, 
great group, subgroup, family, and series. 
Classification is based on soil properties observed in 
the field or inferred from those observations or from 
laboratory measurements. Table 22 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Twelve soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in sol. An 
example is Alfisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or 
properties that reflect the most important variables 
within the orders. The last syllable in the name of a 
suborder indicates the order. An example is Xeralf 
(Xer, meaning dry, plus alf, from Alfisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of 
pedogenic horizons; soil moisture and temperature 
regimes; type of saturation; and base status. Each 
great group is identified by the name of a suborder 
and by a prefix that indicates a property of the soil. An 
example is Haploxeralfs (Haplo, meaning minimal 
horizonation, plus xeralf, the suborder of the Alfisols 
that has a xeric moisture regime). 

SUBGROUP. Each great group has a typic 
subgroup. Other subgroups are intergrades or 
extragrades. The typic subgroup is the central concept 
of the great group; it is not necessarily the most 
extensive. Intergrades are transitions to other orders, 
suborders, or great groups. Extragrades have some 
properties that are not representative of the great 
group but do not indicate transitions to any other 
taxonomic class. Each subgroup is identified by one or 
more adjectives preceding the name of the great 
group. The adjective Typic identifies the subgroup that 


typifies the great group. An example is Typic 
Haploxeralfs. 

FAMILY. Families are established within a subgroup 
on the basis of physical and chemical properties and 
other characteristics that affect management. 
Generally, the properties are those of horizons below 
plow depth where there is much biological activity. 
Among the properties and characteristics considered 
are particle size, mineral content, soil temperature 
regime, soil depth, and reaction. A family name 
consists of the name of a subgroup preceded by terms 
that indicate soil properties. An example is loamy- 
skeletal, mixed, superactive, thermic Typic Haploxeralfs. 

SERIES. The series consists of soils within a family 
that have horizons similar in color, texture, structure, 
reaction, consistence, mineral and chemical 
composition, and arrangement in the profile. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. Characteristics of the soil 
and the material in which it formed are identified for 
each series. A pedon, a small three-dimensional area 
of soil, that is typical of the series in the survey area is 
described. The detailed description of each soil 
horizon follows standards in the “Soil Survey Manual” 
(USDA, SCS, 1993). Many of the technical terms used 
in the descriptions are defined in "Soil Taxonomy" 
(USDA, NRCS, 1999) and in "Keys to Soil Taxonomy" 
(USDA, NRCS, 1998). Unless otherwise indicated, 
colors in the descriptions are for dry soil. Following the 
pedon description is the range of important 
characteristics of the soils in the series. 

The map units of each soil series are described in 
the section “Detailed Soil Map Units.” 


Alo Series 


The Alo series consists of moderately deep, well 
drained soils on mountains. These soils formed in 
material weathered from shale. Slope ranges from 15 
to 50 percent. 
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Taxonomic class: Fine, smectitic, thermic Aridic 
Haploxererts 


Typical Pedon 


Alo clay, in an area of Alo-Vaquero complex, 30 to 50 
percent slopes 


A—O to 12 inches; dark grayish brown (10YR 4/2) clay, 
very dark grayish brown (10YR 3/2) moist; 
moderate medium subangular blocky structure; 
hard, firm, sticky and plastic; many very fine roots; 
many very fine and fine tubular and interstitial 
pores; pressure faces; neutral (pH 6.6); gradual 
smooth boundary. 

Bss—12 to 22 inches; grayish brown (10YR 5/2) clay, 
dark grayish brown (10YR 4/2) moist; moderate 
coarse prismatic structure; hard, firm, sticky and 
plastic; few very fine roots; common very fine and 
fine tubular and interstitial pores; common 
intersecting slickensides; neutral (pH 6.8); clear 
wavy boundary. 

Bk—22 to 35 inches; grayish brown (10YR 5/2) clay, 
dark grayish brown (10YR 4/2) moist; moderate 
medium subangular blocky structure; hard, firm, 
sticky and plastic; few very fine tubular and 
interstitial pores; slightly effervescent with 
segregations of carbonates in few fine soft 
masses; slightly alkaline (pH 7.4); abrupt wavy 
boundary. 

Cr—35 inches; brown (10YR 4/3) highly weathered 
shale. 


Typical pedon location: Stanislaus County, 
California; 1,300 feet north and 2,000 feet west of the 
southeast corner of section 19, T. 4 S., R. 6 E., 37 
degrees 34 minutes 07 seconds north latitude and 121 
degrees 21 minutes 35 seconds west longtitude, Solyo 
7.5 minute quadrangle. 


Range in Characteristics 


Depth to soft shale is 24 to 40 inches. 

The A and Bss horizons are 10YR 4/2, 4/3, 5/2, 5/3 
or 2.5Y 4/2 or 5/2. Moist color is 10YR 3/2 or 4/2 or 
2.5Y 3/2. Reaction is slightly acid to slightly alkaline. 
Gravel content is O to 5 percent. 

The Bk horizon is 10YR 4/4, 5/2, 5/3, 5/4, 6/2, 6/3, 
or 6/4 or 2.5Y 5/2, 5/4, or 6/4. Moist color is 10YR 3/2, 
3/3, or 4/2 or 2.5Y 4/2. Texture is clay loam, silty clay, 
or clay. Reaction is neutral to moderately alkaline. 
Gravel content is O to 10 percent. 


Arburua Series 


The Arburua series consists of moderately deep, 
well drained soils on mountains and foothills. These 
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soils formed in material weathered from calcareous 
sandstone or shale. Slope ranges from 2 to 75 
percent. 

Taxonomic class: Fine-loamy, mixed, superactive, 
calcareous, thermic Typic Xerorthenis 


Typical Pedon 


Arburua loam, in an area of Wisflat-Arburua-San 
Timoteo complex, 30 to 50 percent slopes 


Ak—0 to 6 inches; grayish brown (10YR 5/2) loam, 
dark grayish brown (10YR 4/2) moist; weak 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and plastic; many very fine 
and few fine roots; common very fine tubular and 
interstitial pores; strongly effervescent with few 
fine soft masses; moderately alkaline (pH 7.9); 
clear smooth boundary. 

Bk1—6 to 14 inches; grayish brown (10YR 5/2) loam, 
dark grayish brown (10YR 4/2) moist; moderate 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and plastic; many very fine 
and few fine roots; common very fine tubular and 
interstitial pores; violently effervescent with few 
fine soft masses; moderately alkaline (pH 7.9); 
clear smooth boundary. 

Bk2—14 to 22 inches; light brownish gray (10YR 6/2) 
loam, dark grayish brown (10YR 4/2) moist; 
moderate medium subangular blocky structure; 
slightly hard, friable, sticky and plastic; few fine 
roots; few very fine and fine tubular and interstitial 
pores; violently effervescent with few tine filaments 
and many fine soft masses of lime; moderately 
alkaline (pH 7.9); abrupt wavy boundary. 

Cr—22 to 24 inches; light gray (10YR 7/2) strongly 
weathered calcareous sandstone. 

R—24 inches; white (10YR 8/2) calcareous 
sandstone. 


Typical pedon location: Stanislaus County, 
California; about 1,500 feet south and 3,700 feet east 
of the northwest corner of section 12, T. 5 S., ۲.6 E., 
37 degrees 31 minutes 05 seconds north latitude, 121 
degrees 15 minutes 16 seconds west longtitude, Solyo 
7.5 minute quadrangle. 


Range in Characteristics 


Depth to soft sandstone or shale is dominantly 30 
to 40 inches, although it ranges from 20 to 40 inches. 
The soft bedrock is underlain by hard sandstone or 
shale. Gravel content is 0 to 15 percent. 

The A horizon is 10YR 4/2, 5/2, 5/3, 5/4, or 6/8 or 
2.5Y 5/2. Moist color is 10YR 4/2 or 4/3 or 2.5Y 4/2 or 
4/4. Reaction is slightly alkaline or moderately 
alkaline. 


Stanislaus County, California, Western Part 


The Bk horizon is 10YR 5/2, 5/3, 6/2, 6/3, or 7/2; 
2.5Y 6/2; or 7.5YR 5/4. Moist color is 10YR 4/2, 4/3, 
4/4, 5/2, or 5/3 or 2.5Y 4/2, 5/4, or 6/2. Texture is loam 
or clay loam. 


Ayar Series 


The Ayar series consists of deep, well drained soils 
on foothills. These soils formed in material weathered 
from calcareous shales and sandstone. Slope ranges 
from 30 to 50 percent. 

Taxonomic class: Fine, smectitic, thermic Typic 
Haploxererts 


Typical Pedon 


Ayar clay, in an area of Ayar clay, 30 to 50 percent 
slopes 


A1—0 to 5 inch; grayish brown (10YR 5/2) clay, dark 
brown (10YR 3/3) moist; strong coarse prismatic 
structure parting to moderate coarse angular 
blocky; hard, friable, sticky and plastic; many very 
fine roots; many very fine tubular pores; slightly 
effervescent with disseminated lime; moderately 
alkaline (pH 8.0); abrupt smooth boundary. 

A2— 5 to 15 inches; grayish brown (2.5Y 5/2) clay, 
very dark grayish brown (2.5YR 3/2) moist; strong 
medium and coarse angular blocky structure; 
hard, firm, sticky and plastic; many very fine roots; 
many very fine tubular pores; slightly effervescent 
with disseminated lime; moderately alkaline (pH 
8.0); clear smooth boundary. 

Bss—15 to 26 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; strong 
medium prismatic structure parting to strong 
coarse subangular blocky; hard, firm, sticky and 
very plastic; common very fine roots; common 
very fine tubular pores; few nearly vertical 
slickensides; strongly effervescent with 
disseminated lime; moderately alkaline (pH 8.0); 
clear smooth boundary. 

Bssk1—26 to 32 inches; yellowish brown (10YR 5/4) 
clay, brown (7.5YR 4/4) moist; strong coarse 
prismatic structure parting to moderate coarse 
subangular blocky structure; hard, friable, sticky 
and plastic; common very fine and few fine and 
medium roots; common very fine tubular pores; 
thin continuous clay films line some tubular pores; 
common slickensides; strongly effervescent with 
lime in fine soft masses and disseminated; 
moderately alkaline (pH 8.0); clear smooth 
boundary. 

Bssk2—32 to 47 inches; yellowish brown (10YR 5/4) 
clay, brown (7.5YR 4/3) moist; strong coarse 
prismatic structure parting to moderate coarse 
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subangular blocky; slightly hard, friable, sticky and 
plastic; few very fine and medium roots; common 
fine and very fine tubular pores; few thin 
continuous clay fitms line tubular pores; common 
slickensides; violently effervescent with 
disseminated lime and soft lime masses; 
moderately alkaline (pH 8.0); abrupt smooth 
boundary. 

Cr—47 to 60 inches; reddish yellow (7.5YR 6/6) and 
pink (7.5YR 7/4) shale and sandstone, strong brown 
(7.5YR 5/6) and reddish yellow (7.5YR 6/6) moist; 
firm or hard in place; thin seams of lime in joints. 


Typical pedon location: Stanislaus County, 
California; 1800 feet south and 1500 feet east of the 
northwest corner of section 7, T. 5 S., R. 7 E., 37 
degrees 31 minutes 02 seconds north latitude, 121 
degrees 14 minutes 37 seconds west longtitude, 
Westley 7.5 minute quadrangle. 


Range in Characteristics 


Depth to shale or sandstone ranges from 40 to 60 
inches. Deep, wide cracks in the soils remain open 
from June to November for 150 to 180 days and 
remain closed the rest of the year. 

The A horizon is 7.5YR 5/2, 5/4, 4/2, or 4/4; 10YR 
6/4, 5/4, 5/3, 4/3, 3/3, 5/2, or 4/2; or 2.5Y 5/2, 4/2. 
Moist color is similar with value 1 or 2 units lower. 

The Bss and Bssk horizons are 2.5Y 6/4, 5/4, or 
5/2; 10YR 6/4, 6/3, 5/4, 5/3, or 4/8; or 7.5YR 5/2, 5/4, 
6/4, or 7/4. 


Bolfar Series 


The Bolfar series consists of very deep, poorly 
drained soils on flood plains. These soils formed in 
alluvium, dominantly from granitic rock sources. Slope 
ranges from 0 to 2 percent. 

Taxonomic class: Fine-loamy, mixed, superactive, 
calcareous, thermic Cumulic Endoaquolls 


Typical Pedon 


Bolfar loam, in an area of Bolfar-Columbia complex, 
partially drained, O to 2 percent slopes, rarely flooded 


Ap—O to 9 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (2.5Y 3/2) moist; 
moderate medium subangular blocky structure; 
hard, friable, sticky and plastic; few very fine and 
fine roots; few very fine tubular and interstitial 
pores; moderately alkaline (pH 7.9); clear wavy 
boundary. 

Aki—9 to 16 inches; dark grayish brown (2.5Y 4/2) 
loam, very dark grayish brown (2.5Y 3/2) moist; 
moderate medium subangular blocky structure; 
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hard, friable, sticky and plastic; few fine and 
medium roots; common fine tubular pores; few fine 
faint dark brown (10YR 3/3) iron accumulations 
moist; strongly effervescent with disseminated 
carbonates and segregations of carbonates in 
seams; moderately alkaline (pH 8.0); clear wavy 
boundary. 

Ak2—16 to 24 inches; grayish brown (2.5Y 5/2) loam, 
very dark grayish brown (2.5Y 3/2) moist; 
moderate medium subangular blocky structure; 
hard, friable, sticky and plastic; few fine and 
medium roots; common fine tubular pores; few fine 
distinct brown (10 YR 4/3) iron accumulations 
moist; strongly effervescent with segregations of 
carbonates in seams; moderately alkaline (pH 
8.2); clear smooth boundary. 

Btk1—24 to 31 inches; light brownish gray (2.5Y 6/2) 
loam, dark grayish brown (2.5Y 4/2) moist; 
moderate medium subangular blocky structure; 
hard, friable, sticky and plastic; few fine roots; 
common very fine tubular pores; few thin clay films 
bridging sand grains and lining tubular pores; few 
fine distinct dark yellowish brown (10YR 4/4) iron 
accumulations moist; strongly effervescent with 
segregations of carbonates in common fine seams 
and soft masses; moderately alkaline (pH 8.4); 
abrupt smooth boundary. 

Btk2—31 to 38 inches; grayish brown (2.5Y 5/2) loam, 
dark grayish brown (2.5Y 4/2) moist; moderate 
medium subangular blocky structure; hard, friable, 
sticky and plastic; few fine roots; common fine 
tubular pores; few thin clay films bridging sand 
grains and lining tubular pores; few fine distinct 
yellowish brown (10YR 5/4) iron accumulations 
moist; strongly effervescent with disseminated 
carbonates and segregations of carbonates in 
common fine seams and few fine concretions; 
moderately alkaline (pH 8.4); abrupt smooth 
boundary. 

C1—38 to 44 inches; pale brown (10YR 6/3) stratified 
sandy loam and loam, grayish brown (2.5Y 5/2) 
moist; massive; hard, friable, slightly sticky and 
slightly plastic; few fine roots; few fine tubular 
pores; few fine distinct dark brown (7.5 YR 4/4) iron 
accumulations moist; strongly effervescent with 
disseminated carbonates; moderately alkaline (pH 
8.2); clear smooth boundary. 

C2—44 to 60 inches; pale brown (10YR 6/3) stratified 
sandy loam and loam, grayish brown (2.5Y 5/2) 
moist; massive; hard, friable, slightly sticky and 
slightly plastic; common fine tubular pores and few 
fine interstitial pores; few fine distinct dark brown 
(10YR 4/3) and brown (7.5YR 4/4) iron 
accumulations moist; strongly effervescent with 
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disseminated carbonates; moderately alkaline (pH 
8.4). 


Typical pedon location: Stanislaus County, 
California; 4,200 feet south and 4,950 feet west of the 
northeast corner of section 14, T. 4 S., R. 7 E., 37 
degrees 34 minutes 59 seconds north latitude, 121 
degrees 10 minutes 27 seconds west longtitude, 
Westley 7.5 minute quadrangle. 


Range in Characteristics 


The A horizon is 10YR 3/1, 4/1, or 5/2 or 2.5Y 3/2, 
4/2, or 5/2. Moist color is 10YR 3/1 or 3/2 or 2.5Y 3/2. 
Texture is loam or clay loam. Reaction is slightly 
alkaline or moderately alkaline. Redoximorphic 
features are distinct or prominent in the lower part of 
the horizon. 

The Btk horizon is 10YR 5/2 or 6/3 or 2.5Y 5/2 or 
6/2. Moist color is 10YR 3/8, 4/2, or 5/3 or 2.5Y 3/2, 
4/2 or 5/2. Redoximorphic features are distinct or 
prominent. Texture is loam, clay loam, or sandy clay 
loam. 

The C horizon is 10YR 6/8 or 2.5Y 4/2 or 6/2. Moist 
color is 10YR 4/2, 4/3, or 4/4 or 2.5Y 3/2, 4/2, 4/4, or 
5/2. Texture is stratified sandy loam, loam, or clay 
loam. 


Calla Series 


The Calla series consists of very deep, well 
drained soils formed in calcareous alluvium from 
sedimentary rock sources. Calla soils are on 
dissected and uplifted terraces. Slope ranges from 
30 to 50 percent. 

Taxonomic class: Fine-loamy, mixed, superactive, 
thermic Calcic Haploxerepts 


Typical Pedon 


Calla clay loam, in an area of Calla-Carbona complex, 
30 to 50 percent slopes 


A—O to 11 inches; light brownish gray (10YR 6/2) clay 
loam, dark grayish brown (10YH 4/2) moist; 
moderate medium subangular blocky structure; 
hard, friable, sticky and plastic; many very fine 
roots; common very fine tubular pores; 5 percent 
gravel; strongly effervescent with disseminated 
carbonates and few fine irregular soft masses of 
carbonates; moderately alkaline (pH 8.0); clear 
smooth boundary. 

Bk1—11 to 21 inches; light brownish gray (10YR 6/2) 
clay loam, dark grayish brown (10YR 4/2) moist; 
moderate medium subangular blocky structure; 
hard, friable, sticky and plastic; common very fine 
roots; common very fine tubular pores; 5 percent 
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gravel; violently effervescent with disseminated 
carbonates and common fine irregular soft 
masses of carbonates; moderately alkaline (pH 
8.2); clear smooth boundary. 

Bk2—21 to 30 inches; brownish (10YR 5/3) clay loam, 
dark brown (10YR 4/3) moist; moderate medium 
subangular blocky structure; hard, friable, sticky 
and plastic; few very fine roots; common very fine 
tubular pores; 5 percent gravel; violently 
effervescent with disseminated carbonates and 
many fine and few medium irregular soft masses 
of carbonates; moderately alkaline (pH 8.2); clear 
wavy boundary. 

Bk3—30 to 43 inches; brownish (10YR 5/3) clay loam, 
dark brown (10YR 4/3) moist; moderate medium 
subangular blocky structure; hard, friable, sticky 
and plastic; few very fine tubular pores; 5 percent 
gravel; violently effervescent with disseminated 
carbonates and common fine and few medium 
irregular soft masses of carbonates; moderately 
alkaline (pH 8.2); clear smooth boundary. 

Bk4—43 to 52 inches; light yellowish brown (10YR 
6/4) clay loam, yellowish brown (10YR 5/4) moist; 
moderate medium subangular blocky structure; 
slightly hard, friable, sticky and plastic; few very 
fine tubular pores; 5 percent gravel; violently 
effervescent with disseminated carbonates and 
common fine irregular soft masses of carbonates; 
moderately alkaline (pH 8.4); clear smooth 
boundary. 

Bk5—52 to 60 inches; very pale brown (10YR 7/3) 
clay loam, yellowish brown (10YR 5/4) moist; 
moderate medium subangular blocky structure; 
soft, very friable, sticky and plastic; few very fine 
tubular pores; 5 percent gravel; violently 
effervescent with disseminated carbonates and 
many fine and common medium irregular soft 


masses of carbonates; moderately alkaline (pH 8.4). 


Typical pedon location: Stanislaus County, 
California; 1800 feet south and 1500 feet east of the 
northwest corner of section 7, T. 5 S., R. 7 E., 37 
degrees 31 minutes 02 seconds north latitude, 121 
degrees 14 minutes 37 seconds west longtitude, 
Westley 7.5 minute quadrangle. 


Range in Characteristics 


Content of gravel is O to 10 percent. Reaction is 
slightly alkaline or moderately alkaline throughout. 

The A horizon is 10YR 6/1, 6/2, or 6/3 or 2.5Y 5/2 
or 6/2. Moist color is 10YR 4/2 or 4/8 or 2.5Y 4/2 or 
5/2. 

The Bk horizon is 10YR 5/2, 5/3, 6/2, 6/3, 6/4, 7/3, 
or 8/2 or 2.5Y 6/2. Moist color is 10YR 4/2, 4/3, or 5/4. 
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Calcium carbonate equivalent is 15 to 25 percent in 
some part and decreases to 5 to 10 percent below. 


Capay Series 


The Capay series consists of very deep, 
moderately well drained soils on interfan basins. These 
soils formed in alluvium from mixed rock sources. 
Slope ranges from O to 2 percent. 

Taxonomic class: Fine, smectitic, thermic Typic 
Haploxererts 


Typical Pedon 
Capay clay, 0 to 2 percent slopes 


Ap—0 to 11 inches; dark grayish brown (10YR 4/2) 
clay, very dark grayish brown (10YR 3/2) moist; 
strong coarse subangular blocky structure; very 
hard, firm, very sticky and very plastic; common 
very fine and few fine roots; common very fine 
tubular pores; neutral (pH 7.3); clear smooth 
boundary. 

A—11 to 20 inches; dark grayish brown (10YR 4/2) 
clay, very dark grayish brown (10 YR 3/2) moist; 
strong coarse subangular blocky structure; very 
hard, firm, very sticky and very plastic; common 
very fine and fine roots; common very fine tubular 
pores; few pressure faces; slightly alkaline (pH 
7.4); gradual smooth boundary. 

Bss1—-20 to 30 inches; dark grayish brown (10YR 4/2) 
clay, very dark grayish brown (10YR 3/2) moist; 
moderate coarse angular blocky structure; very 
hard, firm, very sticky and very plastic; few very 
fine and fine roots; common very fine tubular 
pores; few intersecting slickensides; slightly 
alkaline (pH 7.6); gradual smooth boundary. 

Bss2—30 to 39 inches; dark grayish brown (10YR 4/2) 
clay, very dark grayish brown (10YR 3/2) moist; 
moderate coarse angular blocky structure; very 
hard, firm, very sticky and very plastic; few very 
fine roots; few very fine tubular pores; many 
intersecting slickensides; slightly alkaline (pH 7.6); 
clear smooth boundary. 

Bk1—39 to 51 inches; brown (10YR 4/3) clay, dark 
brown (10YR 3/3) moist; weak coarse angular 
blocky structure; very hard, firm, very sticky and 
very plastic; few very fine roots; few very fine 
tubular pores; few pressure faces; slightly 
effervescent with segregations of carbonates in 
few fine soft masses; slightly alkaline (pH 7.6); 
clear smooth boundary. 

Bk2—51 to 60 inches; brown (10YR 5/3) clay, brown 
(10YR 4/3) moist; weak coarse angular blocky 
structure; very hard, firm, very sticky and very 
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plastic; few pressure faces; strongly effervescent 
with segregations of carbonates in common fine 
soft masses; slightly alkaline (pH 7.6). 


Typical pedon location: Stanislaus County, 
California; 2,400 feet north and 2,400 feet west of the 
southeast corner of section 15, T. 4 S., R. 6 E., 37 
degrees 35 minutes 13 seconds north latitude, 121 
degrees 17 minutes 42 seconds west longtitude, Solyo 
7.5 minute quadrangle. 


Range in Characteristics 


Reaction is neutral or slightly alkaline. Disseminated 
and segregated carbonates occur at a depth of 20 or 
more inches. 

The A horizon is 10YR 4/2, 4/3, 5/2, or 5/3 or 2.5Y 
4/2 or 5/2. Moist color is 10YR 3/2, 3/8, 4/2, or 4/3 or 
2.5Y 3/2 or 4/2. Texture is clay or clay loam. 

The Bk and Bss horizons are 10YR 4/2, 4/3, 5/2, 
5/3, 5/4, 6/8, 6/4, or 7/2 or 2.5Y 4/4 or 5/4. Moist color 
is 10YR 3/2, 3/3, 4/2, 4/3, 4/4, 4/6, or 6/3 or 2.5Y 4/2, 
4/4, or 5/6. Texture is clay, silty clay, silty clay loam, or 
clay loam. 


Carbona Series 


The Carbona series consists of very deep, well 
drained soils on uplifted dissected terraces. These 
soils formed in alluvium from mixed rock sources. 
Slope ranges from 2 to 50 percent. 

Taxonomic class: Fine, smectitic, thermic Vertic 
Haploxerolls 


Typical Pedon 
Carbona clay loam, 2 to 8 percent slopes 


Ap—O to 9 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium subangular blocky structure; hard, 
firm, sticky and plastic; common very fine and fine 
roots; common very fine tubular and interstitial 
pores; 6 percent gravel; slightly alkaline (pH 7.6); 
clear smooth boundary. 

A1—9 to 15 inches; dark grayish brown (10YR 4/2) 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium subangular blocky 
structure, hard, firm, sticky and plastic; common 
very fine roots and few medium roots; many very 
fine tubular pores; 3 percent gravel; slightly 
alkaline (pH 7.8); gradual smooth boundary. 

A2—15 to 24 inches; dark grayish brown (10YR 4/2) 
clay, very dark grayish brown (10YH 3/2) moist; 
moderate medium subangular blocky structure; 
hard, firm, sticky and plastic; common very fine 
roots; few very fine tubular pores; 3 percent 
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gravel; slightly alkaline (pH 7.8); clear smooth 
boundary. 

Bk1—24 to 36 inches; brown (10YR 5/3) clay, brown 
(10YH 4/3) moist; moderate medium subangular 
blocky structure; hard, firm, sticky and plastic; few 
fine and very fine roots; few very fine tubular 
pores; strongly effervescent with segregations of 
carbonates in common fine, soft masses and 
seams; 3 percent gravel; moderately alkaline (pH 
8.2); clear wavy boundary. 

Bk2—396 to 50 inches; yellowish brown (10YR 5/4) 
clay, brown (10YR 4/3) moist; massive; hard, 
firm, sticky and plastic; few very fine roots; few 
very fine tubular pores; violently effervescent 
with segregations of carbonates in many fine, 
soft masses and seams; 3 percent gravel; 
moderately alkaline (pH 8.2); gradual wavy 
boundary. 

Bk3—50 to 60 inches; yellowish brown (10YR 5/4) clay 
loam, dark yellowish brown (10YR 4/4) moist; 
massive; hard, friable, sticky and plastic; few very 
fine tubular pores; strongly effervescent with 
segregations of carbonates in common fine, soft 
masses and seams; 3 percent gravel; moderately 
alkaline (pH 8.4). 


Typical pedon location: Stanislaus County, 
California; 2,000 feet south and 2900 feet west of the 
northwest corner of section 1, T. 5 S., R. 6 E., 37 
degrees 32 minutes 30 seconds north latitude, 121 
degrees 15 minutes 09 seconds west longtitude, Solyo 
7.5 minute quadrangle. 


Range in Characteristics 


Content of gravel is O to 15 percent. 

The A horizon is 7.5YR 5/2 or 10YR 4/1, 4/2, 5/1, 
5/2, or 5/3. Moist color is 7.5 YR 3/2 or 10YR 3/1, 3/2, 
or 3/3. Texture is clay loam or clay. Reaction is slightly 
alkaline or moderately alkaline. 

The Bk horizon is 10YR 5/3, 5/4, 6/3, 6/4, or 7/4. 
Moist color is 10YR 4/3, 4/4, 5/3, or 5/4. Texture is clay 
loam or clay. 


Carranza Series 


The Carranza series consists of very deep, well 
drained soils. This soils formed in alluvium dominantly 
from sedimentary rock. Carranza soils are in alluvial 
fans and have slopes of 0 to 2 percent. 

Taxonomic class: Fine-loamy, mixed, superactive, 
thermic Pachic Haploxerolls 


Typical Pedon 


Carranza gravelly clay loam, in an area of Carranza- 
Woo complex, 0 to 2 percent slopes 
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A—0O to 10 inches; brown (7.5YR 4/2) gravelly clay 
loam, dark brown (7.5YR 3/2) moist; moderate 
coarse subangular blocky structure; hard, friable, 
slightly sticky and plastic; common very fine roots; 
common very fine tubular pores; 25 percent 
gravel; neutral; clear smooth boundary. 

Bt—10 to 38 inches; brown (7.5 YR 4/2) gravelly clay 
loam, dark brown (7.5YR 3/2) moist; moderate 
coarse subangular blocky structure; hard, friable, 
slightly sticky and plastic; common very fine 
roots; common very fine and few fine tubular 
pores; few thin clay films on peds and line pores; 
20 percent gravel; neutral (pH 7.0); clear wavy 
boundary. 

C—38B to 60 inches; yellowish brown (10YR 5/4) 
extremely gravelly sandy loam, brown (10YR 4/3) 
moist; massive; soft, very friable, nonsticky and 
nonplastic; few very fine roots; few very fine and 
fine tubular pores; thin lenses of extremely gravelly 
loamy sand 1/4 to '/2 inch thick; 75 percent gravel; 
neutral (pH 7.2). 


Typical pedon location: Stanislaus County, 
California; 750 feet south and 2,400 feet east of the 
northwest corner of section 25, T. 6 S., R. 7 E., 37 
degrees 23 minutes 27 seconds north latitude, 121 
degrees 09 minutes 04 seconds west longtitude, 
Patterson 7.5 minute quadrangle. 


Range in Characteristics 


The upper boundary of the extremely gravelly layer 
is at a depth of 35 to 50 inches. Reaction is neutral in 
the upper part of the soils to slightly alkaline in the 
lower part. 

The A horizon is 10YR 4/2 or 5/3 or 7.5YR 4/2. 
Moist color is 10YR 3/2 or 3/3 or 7.5 YR 3/2. Gravel 
content ranges from 15 to 25 percent. 

The Bt horizon is 10YR 4/2, 4/4, 5/2, or 5/4 or 
7.5YR 4/2, 4/4, 5/2, or 5/4. Moist color is 10YR 3/2 or 
3/3 or 7.5 YR 3/2. Texture is gravelly clay loam to 
gravelly sandy clay loam with 15 to 25 percent gravel. 

The C horizon is stratified extremely gravelly loamy 
sand to extremely gravelly sandy loam 60 to 75 
percent gravel. 


Chaqua Series 


The Chaqua series consists of deep, well drained 
soils on terraces. These soils formed in calcareous 
alluvium from sedimentary rock sources. Slope ranges 
from 2 to 15 percent. 

Taxonomic class: Fine-loamy, mixed, superactive, 
thermic Calcic Haploxerepts 
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Typical Pedon 


Chaqua loam, in an area of Chaqua-Arburua complex, 
5 to 8 percent slopes 


Ak1—0 to 9 inches; grayish brown (10YR 5/2) loam, 
dark grayish brown (10YR 4/2) moist; weak 
medium subangular blocky structure; slightly hard, 
very friable, slightly sticky and slightly plastic; 
common very fine roots; few very fine and fine 
tubular pores; 5 percent gravel, 2 to 15 mm in size; 
strongly effervescent with disseminated 
carbonates and segregations of carbonates in few 
fine soft masses; slightly alkaline (pH 7.6); clear 
smooth boundary. 

Ak2—9 to 18 inches; brown (10YR 5/3) loam, brown 
(10YR 4/3) moist; weak medium subangular 
blocky structure; slightly hard, very friable, slightly 
sticky and slightly plastic; few very fine roots; 
common very fine and fine tubular pores; 5 
percent gravel, 2 to 15 mm in size; strongly 
effervescent with disseminated carbonates and 
segregations of carbonates in few fine soft 
masses; moderately alkaline (pH 8.0); clear 
smooth boundary. 

Btk—18 to 41 inches; light brown (7.5YR 6/4) loam, 
brown (7.5YR 5/4) moist; moderate medium 
subangular blocky structure; hard, friable, sticky 
and plastic; few very fine roots; common very fine 
tubular pores; many thin clay films on ped faces 
and in pores; 5 percent gravel, 2 to 15 mm in size; 
violently effervescent with disseminated 
carbonates and segregations of carbonates in 
common fine and medium seams; moderately 
alkaline (pH 8.2); abrupt wavy boundary. 

2Cr—41 inches; brown (7.5 YH 5/4) and white (10YR 
8/1) strongly weathered calcareous sandstone. 


Typical pedon location: Stanislaus County, 
California; 100 feet north and 1,500 feet west of the 
southeast corner of section 20, T. 4 S, R. 6 E., 37 
degrees 33 minutes 57 seconds north latitude, 121 
degrees 19 minutes 42 seconds west longtitude, Solyo 
7.5 minute quadrangle. 


Range in Characteristics 


Depth to soft sandstone ranges from 40 to 60 
inches. 

The Ak horizon is 10YR 4/4, 5/2, 5/3, 5/4, or 6/2 or 
7.5YR 5/4. Moist color is 10YR 4/2 or 4/3 or 7.5YR 3/4. 
Clay content ranges from 22 to 27 percent. Calcium 
carbonate equivalent ranges from 5 to 15 percent. 

The Btk horizon is 10YR 6/2 or 6/3 or 7.5 YR 4/4, 
5/4, or 6/4. Moist color is 10YR 4/2, 4/3, or 6/2 or 
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7.5YR 3/4 or 5/4. Texture is loam, clay loam, or sandy 
clay loam. 


Clear Lake Series 


Clear Lake series consists of very deep, poorly 
drained under natural conditions and are now 
artificially drained soils in basins. These soils formed in 
alluvium from mixed rock sources. Slope ranges from 
O to 2 percent. 

Taxonomic class: Fine, smectitic, thermic Xeric 
Endoaquerts 


Typical Pedon 


Clear Lake clay,partially drained, 0 to 2 percent 
slopes, rarely flooded 


Ap—O to 7 inches; gray (10YH 5/1) clay, very dark 
gray (10YR 3/1) moist; strong medium subangular 
blocky structure; extremely hard, very firm, very 
Sticky and very plastic; many very fine and few fine 
roots; many very fine and fine tubular pores; 
neutral (pH 6.9); clear wavy boundary. 

Bss1—7 to 16 inches; gray (10YR 5/1) clay, very dark 
gray (10YR 3/1) moist; massive; extremely hard, 
very firm, very sticky and very plastic; many very 
fine and fine roots; many very fine and fine tubular 
pores; few fine black (10YR 2/1) manganese 
concretions; many intersecting slickensides; 
neutral (pH 7.0); gradual wavy boundary. 

Bss2—16 to 28 inches; dark gray (10YR 4/1) clay, 
black (10YR 2/1) moist; massive; extremely hard, 
very firm, very sticky and very plastic; few very 
fine roots; few very fine tubular pores; few fine 
black (10YR 2/1) manganese concretions; many 
intersecting slickensides; neutral (pH 7.1); diffuse 
smooth boundary. 

Bss3—28 to 48 inches; dark gray (10YR 4/1) clay; 
black (10YR 2/1) moist; massive; very hard, very 
firm, very sticky and very plastic; few very fine and 
few medium roots; many intersecting slickensides; 
neutral (pH 7.2); gradual wavy boundary. 

Bssk—48 to 60 inches; dark gray (10YR 4/1) clay, 
black (10YR 2/1) moist; massive; very hard, very 
firm, very sticky and very plastic; many 
intersecting slickensides; strongly effervescent 
with disseminated carbonates and segregations of 
carbonates as few fine soft masses; slightly 
alkaline (pH 7.4). 


Typical pedon location: Stanislaus County, 
California; 37 degrees 36 minutes 07 seconds north 
latitude, 121 degrees 12 minutes 28 seconds west 
longtitude (in an unsectionized area), Westley 7.5 
minute quadrangle. 


Soil Survey 


Range in Characteristics 


The A horizon is 10YR 3/1, 4/1, or 5/1. Moist color 
is 10YR 2/1 or 3/1. 

The Bss and Bssk horizons are 10YR 3/1, 4/1, 
5/1 5/2, or 6/2. Moist color is 10YR 3/1, 4/1, 4/2, or 
5/2. Reaction is slightly alkaline in the upper part 
and slightly alkaline or moderately alkaline in the 
lower part. Texture is clay or silty clay. Carbonates 
are segregated in soft masses and seams in the lower 
part. 


Columbia Series 


The Columbia series consists of very deep, 
somewhat poorly drained soils on flood plains. These 
soils formed in alluvium from mixed sources. Slope 
ranges from 0 to 2 percent. 

Taxonomic class: Coarse-loamy, mixed, 
superactive, nonacid, thermic Oxyaquic Xerofluvents 


Typical Pedon 


Columbia fine sandy loam, partially drained, O to 2 
percent slopes, rarely flooded 


Ap1—O to 6 inches; light brownish gray (10YR 6/2) 
fine sandy loam, dark grayish brown (10YR 4/2) 
moist; massive; hard, friable, slightly sticky and 
slightly plastic; common very fine and few fine 
roots; few very fine interstitial and tubular pores; 
few fine distinct yellowish brown (10YR 5/4) 
masses of iron accumulations, moist; neutral (pH 
7.3); clear smooth boundary. 

Ap2—6 to 14 inches; pale brown (10YR 6/3) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
massive; slightly hard, friable, nonsticky and 
slightly plastic; common very fine and fine roots; 
few very fine interstitial and tubular pores; few fine 
distinct brown (10YR 4/3) masses of iron 
accumulations, moist; slightly alkaline (pH 7.4); 
clear wavy boundary. 

C1—44 to 23 inches; brown (10YR 5/3) sandy loam, 
dark brown (10YR 4/3) moist; massive; slightly 
hard, friable, nonsticky and slightly plastic; few 
very fine and fine roots; common very fine tubular 
and few fine interstitial pores; many fine distinct 
yellowish brown (10YR 5/4) masses of iron 
accumulations, moist; slightly alkaline (pH 7.6); 
gradual smooth boundary. 

C2—23 to 41 inches; pale brown (10YR 6/3) sandy 
loam, brown (10YH 5/3) moist; massive; slightly 
hard, very friable, nonsticky and nonplastic; few 
fine and medium roots; common very fine tubular 
and few very fine interstitial pores; few fine faint 
yellowish brown (10YR 5/3) masses of iron 
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accumulations, moist; slightly alkaline (pH 7.6); 
clear smooth boundary. 

C3—44 to 60 inches; pale brown (10YR 6/3) sandy 
loam, brown (10YR 5/3) moist; massive; slightly 
hard, very friable, nonsticky and nonplastic; few 
fine roots; common very fine tubular pores; few 
fine faint yellowish brown (10YR 5/4) masses of 
iron accumulations, moist; slightly alkaline (pH 
7.6). 


Typical pedon location: Stanislaus County, 
California; 37 degrees 38 minutes 46 seconds north 
latitude, 121 degrees 13 minutes 40 seconds west 
longtitude (in an unsectionized area), Ripon 7.5 minute 
quadrangle. 


Range in Characteristics 


Content of gravel is O to 5 percent. 

The A horizon is 10YR 5/2, 5/3, 5/4, 6/2, 6/3, or 6/4. 
Moist color is 10YR 4/2, 4/3, 4/4, or 5/4. Reaction is 
slightly acid to slightly alkaline. 

The C horizon is 10YR 5/3, 5/4, 6/1, 6/2, 6/3, 6/4, 
7/1, 7/2, 7/3, or 7/4. Moist color is 10YR 3/3, 4/1, 4/2, 
4/3, 4/4, 5/2, 5/3, or 5/4. Iron accumulations are 
distinct or prominent. Texture is stratified sand to fine 
sandy foam. Reaction is slightly acid to slightly 
alkaline. 


Contra Costa Series 


The Contra Costa series consists of moderately 
deep, well drained soils on mountains. These soils 
formed in material weathered from shale and 
sandstone. Slope ranges from 30 to 75 percent. 

Taxonomic class: Fine, mixed, superactive, thermic 
Mollic Haploxeralfs 


Typical Pedon 


Contra Costa clay loam, in an area of Arburua-Contra 
Costa-Wisflat complex, 50 to 75 percent slopes 


A—O to 9 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) moist; weak medium 
subangular blocky structure; hard, friable, slightly 
sticky and plastic; common very fine and few 
medium roots; few very fine tubular pores; 6 
percent gravel; slightly acid (pH 6.2); clear smooth 
boundary. 

Bt1—9 to 18 inches; brown (7.5 YR 5/4) clay loam, 
brown (7.5 YR 4/4) moist; weak medium 
subangular blocky structure; hard, friable, sticky 
and plastic; few very fine and medium roots; few 
very fine tubular pores; few thin clay films on ped 
faces and lining pores; 5 percent gravel; slightly 
acid (pH 6.4); clear smooth boundary. 
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Bt2—18 to 28 inches; brown (7.5YR 5/4) clay loam, 
brown (7.5YR 4/4) moist; weak medium 
subangular blocky structure; very hard, firm, sticky 
and plastic; few medium roots; few very fine 
tubular pores; common thick clay films on ped 
faces and lining pores; 5 percent gravel; slightly 
acid (pH 6.4); gradual smooth boundary. 

Bt1—28 to 38 inches; light brown (7.5 YR 6/4) clay 
loam, brown (7.5YR 5/4) moist; moderate medium 
subangular blocky structure; very hard, firm, sticky 
and plastic; few medium roots; common thick clay 
films on ped faces and lining pores; 5 percent 
angular fragments of shale; slightly acid (pH 6.4); 
abrupt wavy boundary. 

R—38 inches; light yellowish brown (10YR 6/4) 
sandstone. 


Typical pedon location: Stanislaus County, 
California; 1,800 feet north and 200 feet west of the 
southeast corner of section 3, T. 6 S., 6 E., 37 
degrees 26 minutes 24 seconds north latitude, 121 
degrees 17 minutes 46 seconds west longtitude, 
Copper Mountain 7.5 minute quadrangle. 


Range in Characteristics 


Depth to hard sandstone or shale ranges from 20 to 
40 inches. Content of gravel is 0 to 10 percent. 

The A horizon is 10YR 6/3, 6/2, 5/3, or 5/2. Moist 
color is 7.5YR 3/4 or 10YR 3/4 or 3/3. Texture is clay 
loam or loam. Reaction is moderately acid to neutral. 

The Bt horizon is 7.5 YR 6/4 or 5/4. Moist color is 
7.5YR 5/4 or 4/4. Texture is clay loam or clay. Reaction 
is moderately acid to neutral. 


Cortina Series 


The Cortina series consists of very deep, 
somewhat excessively drained soils on alluvial fans. 
These soils formed in alluvium from mixed rock 
sources. Slope ranges from O to 5 percent. 

Taxonomic class: Loamy-skeletal, mixed, 
superactive, nonacid, thermic Typic Xerofluvents 


Typical Pedon 
Cortina gravelly sandy loam, 0 to 2 percent slopes 


Ap—0 to 6 inches; light brownish gray (10YR 6/2) 
gravelly sandy loam, very dark grayish brown 
(10YR 3/2) moist; massive; hard, friable, slightly 
sticky and slightly plastic; common very fine roots; 
common very fine tubular and interstitial pores; 25 
percent gravel; slightly alkaline (pH 7.6); gradual 
wavy boundary. 

C1—6 to 14 inches; light brownish gray (10YR 6/2) 
very gravelly sandy loam, dark grayish brown 
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(10YR 4/2) moist; massive; slightly hard, very 
friable, nonsticky and nonplastic; common very 
fine roots; few very fine tubular pores and 
common very fine interstitial pores; 40 percent 
gravel; slightly alkaline (pH 7.4); abrupt smooth 
boundary. 

C2—44 to 25 inches; pale brown (10YR 6/3) very 
gravelly sandy loam, brown (10YH 4/3) moist; 
massive; slightly hard, very friable, nonsticky 
and nonplastic; common very fine roots; 
common very fine tubular and interstitial pores; 
50 percent gravel; neutral (pH 7.2); abrupt 
smooth boundary. 

C3—25 to 33 inches; light brownish gray (10YR 6/2) 
very gravelly loamy sand, dark grayish brown 
(10YR 4/2) moist; massive; soft, very friable, 
nonsticky and nonplastic; few very fine roots; 
many very fine tubular pores and common fine 
interstitial pores; 50 percent gravel; slightly 
alkaline (pH 7.4); abrupt smooth boundary. 

. C4—33 to 38 inches; pale brown (10YR 6/3) very 
gravelly sandy loam, brown (10YR 4/3) moist; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; common very fine tubular pores 
and common fine interstitial pores; 40 percent 
gravel; neutral (pH 7.2); abrupt smooth 
boundary. 

C5—38 to 60 inches; pale brown (10YR 6/3) very 
gravelly loamy sand, brown (10YR 4/3) moist; 
massive; loose, nonsticky and nonplastic; many 
very fine tubular pores and many fine interstitial 
pores; 50 percent gravel; neutral (pH 7.0). 


Typical pedon location: Stanislaus County, 


California; 3,200 feet south and 2,600 feet west of the 


northeast corner of section 9, T. 4 S., R. 6 E., 37 
degrees 36 minutes 05 seconds north latitude, 121 


degrees 18 minutes 45 seconds west longtitude, Solyo 


7.5 minute quadrangle. 
Range in Characteristics 


Reaction is neutral or slightly alkaline. 

The A horizon is 10YR 6/2 or 6/8. Moist color is 
10YR 3/2 or 3/3. Content of gravel is 15 to 35 
percent. 

The stratified C horizon is 10YR 5/2, 5/3, 5/4, 6/2, 


6/8, 6/4, or 7/3. Moist color is 10YR 4/2, 4/8, 4/4, 5/3, 
5/4, 6/2, or 6/3. Texture is very gravelly sandy loam to 


very gravelly sand with a gravel content of 35 to 50 
percent. 


Damluis Series 


The Damluis series consists of very deep, well 
drained soils on low or uplifted dissected terraces. 


Soil Survey 


These soils formed in alluvium from mixed rock 
sources. Slope ranges from 0 to 15 percent. 

Taxonomic class: Fine, smectitic, thermic, Calcic 
Pachic Argixerolls 


Typical Pedon 
Damluis gravelly clay loam, 2 to 8 percent slopes 


A—0 to 9 inches; dark grayish brown (10YR 4/2) 
gravelly clay loam, very dark grayish brown (10YR 
3/2) moist; strong medium subangular blocky 
structure; hard, firm, sticky and slightly plastic; 
many very fine roots; many very fine tubular pores; 
few thin pressure faces; slightly alkaline (pH 7.8); 
clear smooth boundary. 

Bt—9 to 20 inches; dark grayish brown (10YR 4/2) 
gravelly clay loam, very dark grayish brown (10YR 
3/2) moist; strong medium subangular blocky 
structure; very hard, firm, very sticky and very 
plastic; common very fine roots; common very fine 
tubular pores; few thin clay films on ped faces; 
slightly alkaline (pH 7.8); clear smooth boundary. 

Btk1—20 to 34 inches; dark grayish brown (10YR 4/2) 
gravelly clay, very dark grayish brown (10YR 3/2) 
moist; strong medium subangular blocky structure; 
very hard, firm, very sticky and very plastic; few 
very fine tubular pores; common moderately thick 
clay films on ped faces and lining pores; violently 
effervescent with carbonates segregated as few 
fine soft masses; moderately alkaline (pH 8.3); 
clear smooth boundary. 

Bik2—34 to 48 inches; brown (7.5YR 5/4) gravelly 
clay, brown (7.5YR 4/4) moist; strong medium 
angular blocky structure; very hard, very firm, very 
sticky and very plastic; few very fine tubular pores; 
common moderately thick clay films on ped faces 
and lining pores; violently effervescent with 
carbonates segregated as few medium soft 
masses; moderately alkaline (pH 8.4); clear wavy 
boundary. 

Btk3—48 to 58 inches; brown (7.5YR 5/4) gravelly clay 
loam, brown (7.5YR 4/4) moist; weak medium 
angular blocky structure; hard, firm, sticky and 
plastic; few very fine tubular pores; few thin clay 
films on ped faces; strongly effervescent with 
carbonates segregated as few medium soft 
masses; moderately alkaline (pH 8.4); clear wavy 
boundary. 

2Ck—58 to 60 inches; strong brown (7.5YR 5/6) very 
gravelly sandy clay loam, brown (10YR 4/4) moist; 
massive; hard, friable, slightly sticky and slightly 
plastic; common very fine interstitial pores; 
violently effervescent with carbonates segregated 
as common medium soft masses; moderately 
alkaline (pH 8.4). 
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Typical pedon location: Stanislaus County, 
California; 750 feet south and 2,400 feet east of the 
northwest corner of section 25, T. 6 S., R. 7 E., 37 
degrees 23 minutes 27 seconds north latitude, 121 
degrees 09 minutes 04 seconds west longtitude, 
Patterson 7.5 minute quadrangie. 


Range in Characteristics 


The A horizon is 10YR 4/2, 4/3, 5/2, or 5/3 or 
7.5YR 4/2, 4/4, or 5/2. Moist color is 10YR 3/2 or 
3/3 or 7.5YR 3/2. Texture is clay loam or gravelly clay 
loam. This horizon is noncalcareous to slightly 
effervescent. Reaction is slightly alkaline or 
moderately alkaline. 

The Bt and Btk horizons are 10YR 4/2, 4/3, 5/2, 5/3, 
or 5/4; 7.5YR 4/4, 4/6, 5/4, 5/6, or 6/6; or 5YR 5/3, 5/4, 
or 5/6. Moist color is 10YR 3/2, 4/2, 4/3, or 4/4; 7.5YR 
3/4, 4/4, 4/6, 5/4, 5/6; or SYR 3/4, 4/4, or 4/6. Texture is 
clay, sandy clay, gravelly clay loam, gravelly clay, or 
gravelly sandy clay. Reaction is slightly alkaline or 
moderately alkaline. 

The 2Ck horizon is 10YR, 6/8, 7/2, or 7/6 or 7.5 YR 
5/6, 6/4, 6/6, 6/8, 7/6, or 7/8. Moist color is 10YR 4/4, 
5/8, 6/4, 6/6, or 7/4 or 7.5 YR 4/4, 5/6, 5/8, 6/6, or 6/8. 
Texture is very gravelly sandy loam or very gravelly 
sandy clay loam. 


Deldota Series 


The Deldota series consists of very deep, 
somewhat poorly drained soils on low alluvial fans. 
These soils formed in alluvium from sedimentary rock 
sources. Slope ranges from 0 to 2 percent. 

Taxonomic class: Fine, smectitic, thermic Vertic 
Haploxerolls 


Typical Pedon 
Deldota clay, partially drained, O to 2 percent slopes 


Api—0 to 5 inches; brown (10YR 5/3) clay, very dark 
grayish brown (2.5Y 3/2) moist; moderate medium 
subangular blocky structure; very hard, firm, sticky 
and very plastic; many very fine roots; few very 
fine and fine tubular pores; many pressure faces; 
few fine very dark gray (10YR 3/1) manganese 
stains; slightly alkaline (pH 7.6); abrupt smocth 
boundary. 

Ap2-—5 to 12 inches; grayish brown (2.5Y 5/2) clay, 
very dark grayish brown (2.5Y 3/2) moist; 
moderate medium subangular blocky structure; 
very hard, firm, sticky and very plastic; common 
very fine roots and few medium roots; few very 
fine and fine tubular pores; many pressure 
faces; slightly alkaline (pH 7.8); clear smooth 
boundary. 
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A—12 to 18 inches; grayish brown (2.5Y 5/2) clay, 
very dark grayish brown (2.5Y 3/2) moist; 
moderate very coarse prismatic structure; very 
hard, firm, sticky and very plastic; common very 
fine roots; few very fine tubular pores; many 
pressure faces; moderately alkaline (pH 8.0); clear 
smooth boundary. 

Bw-—18 to 23 inches; yellowish brown (10YR 5/4) clay, 
brown (10 YR 4/3) moist; weak coarse prismatic 
structure; hard, friable, very sticky and very 
plastic; few very fine roots; few very fine tubular 
pores; many pressure faces; moderately alkaline 
(pH 8.0); clear wavy boundary. 

Bk2—23 to 32 inches; light yellowish brown (2.5Y 6/4) 
clay, olive brown (2.5Y 4/4) moist; moderate 
medium subangular blocky structure; hard, friable, 
very sticky and very plastic; few very fine roots; 
common very fine tubular pores; many pressure 
faces; strongly effervescent with segregations of 
carbonates in few fine soft masses; moderately 
alkaline (pH 8.2); clear smooth boundary. 

Bk2—32 to 39 inches; light yellowish brown (2.5Y 6/4) 
clay loam, olive brown (2.5Y 4/4) moist; moderate 
medium subangular blocky structure; hard, friable, 
very sticky and very plastic; few very fine roots; 
common very fine tubular pores; many pressure 
faces; violently effervescent with segregations of 
carbonates in common fine soft masses; 
moderately alkaline (pH 8.4); clear smooth 
boundary. 

Bk3—39 to 49 inches; light yellowish brown (2.5Y 6/4) 
clay loam, olive brown (2.5Y 4/4) moist; weak 
medium subangular blocky structure; hard, friable, 
very sticky and very plastic; few very fine roots; 
common very fine tubular pores; common 
pressure faces; violently effervescent with 
segregations of carbonates in common medium 
soft masses; moderately alkaline (pH 8.4); diffuse 
wavy boundary. 

Bk4—49 to 60 inches; yellowish brown (10YR 5/4) clay 
loam, brown (10YR 4/3) and dark yellowish brown 
(10YR 4/4) moist; weak coarse subangular blocky 
structure; hard, friable, very sticky and plastic; few 
very fine roots; common very fine tubular pores; 
violently effervescent with segregations of 
carbonates in common medium soft masses; few 
fine black (10YR 2/1) manganese stains; 
moderately alkaline (pH 8.4). 


Typica! pedon location: Stanislaus County, 
California; 1,000 feet north and 1,100 feet west of the 
southeast corner of section 25, T. 7 S., R. 8 E., 37 
degrees 17 minutes 32 seconds north latitude, 121 
degrees 02 minutes 08 seconds west longtitude, 
Newman 7.5 minute quadrangle. 
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Range in Characteristics 


The A horizon is 10YR 4/2, 5/2, or 5/3 or 2.5Y 5/2. 
Moist color is 10YR 3/2 or 3/3 or 2.5Y 3/2. 

The Bw horizon is 10YH 5/4 or 5/6. Moist color is 
10YR 4/3 or 4/4. Texture is clay loam or clay. This 
horizon is slightly alkaline or moderately alkaline and 
is noneffervescent to strongly effervescent. 

The Bk horizon is 10YR 4/8, 4/4, 5/4, or 6/4 or 2.5Y 
4/4 or 6/4. Moist color is 10YR 3/8, 4/8, 4/4, or 5/4 or 
2.5Y 4/4. Texture is clay loam or clay. This horizon is 
slightly alkaline or moderately alkaline and is strongly 
or violently effervescent. 


Dello Series 


The Dello series consists of very deep, very poorly 
drained soils on flood plains and old sloughs. These 
soils formed in alluvium from granitic rock sources. 
Slope ranges from 0 to 2 percent. 

Taxonomic class: Mixed, thermic Typic 
Psammaquents 


Typical Pedon 


Dello fine sandy loam, channeled, 0 to 2 percent 
slopes, frequently flooded 


A—O to 10 inches; pale brown (10YR 6/3) fine sandy 
loam, dark brown (10YR 3/3) moist; single 
grained; loose, nonsticky and nonpiastic; few fine 
and very fine roots; few very fine and fine 
interstitial pores; neutral (pH 7.3); abrupt wavy 
boundary. 

Cg1—10 to 19 inches; light brownish gray (10YR 6/2) 
sand, grayish brown (2.5YR 5/2) moist; massive; 
loose, nonsticky and nonplastic; few medium 
roots; few very fine interstitial pores; few fine and 
medium distinct yellowish brown (10YR 5/4) iron 
accumulations moist; neutral (pH 7.3); clear 
smooth boundary. 

Cg2—19 to 34 inches; light gray (10YR 7/1) sand, 
grayish brown (2.5Y 5/2) moist; massive; loose, 
nonsticky and nonplastic; few very fine interstitial 
pores; common fine and medium distinct dark 
yellowish brown (10 YR 4/4) iron accumulations 
moist; neutral (pH 7.1); clear smooth boundary. 

Cg3—34 to 49 inches; light brownish gray (10YR 6/2) 
sand, grayish brown (2.5Y 5/2) moist; massive; 
loose, nonsticky and nonplastic; few very fine 
interstitial pores; common fine and medium 
distinct dark yellowish brown (10YR 4/4) iron 
accumulations moist; neutral (pH 7.1); gradual 
smooth boundary. 

Cg4—49 to 60 inches; light brownish gray (10YR 6/2) 
sand, dark grayish brown (2.5Y 4/2) moist; 
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massive; loose, nonsticky and nonplastic; few very 
fine interstitial pores; common fine distinct strong 
brown (7.5YR 5/6) and dark yellowish brown 
(10YR 4/4) iron accumulations moist; slightly 
alkaline (pH 7.4). 


Typical pedon location: Stanislaus County, 
California; 37 degrees 36 minutes 33 seconds north 
latitude, 121 degrees 11 minutes 32 seconds west 
longtitude (in an unsectionized area), Westley 7.5 
minute quadrangle. 


Range in Characteristics 


Reaction is neutral to moderately alkaline. Content 
of gravel is O to 5 percent. 

The A horizon is 10YR 4/2, 4/3, 4/4, 5/2, 5/3, 6/2, 
6/3, or 6/4; 2.5Y 4/2, 5/2, or 6/2; or 5Y 5/2. Moist color 
is 10YR 3/3, 4/2, 4/3,0r 4/4; 2.5Y 4/2; or SY 4/2. 
Redoximorphic features are distinct or prominent. 

The Cg horizon is 10YR 5/3, 6/2, 6/3, 6/4, 6/6, 7/1, 
7/2, 7/3, 8/2, or 8/8; 2.5۷ 6/2, 7/2, or 8/2; or 5Y 6/1. 
Moist color is 10YR 4/3, 5/2, 5/4, 6/2, 6/3, 6/4, or 7/2 
or 2.5Y 4/2, 5/2, 6/2, or 7/2. Texture is stratified loamy 
fine sand to sand. Redoximorphic features are distinct 
or prominent. 


Dosamigos Series 


The Dosamigos series consists of very deep, 
somewhat poorly drained soils on low alluvial fans. 
These soils formed in alluvium from sedimentary rock 
sources. Slope ranges from 0 to 2 percent. 

Taxonomic class: Fine, smectitic, thermic Aquic 
Haploxerolls 


Typical Pedon 
Dosamigos clay loam, 0 to 2 percent slopes 


Api— to 6 inches; grayish brown (10YR 5/2) clay 
loam, dark brown (10YR 3/3) moist; moderate 
medium subangular blocky structure; hard, friable, 
sticky and plastic; common very fine and medium 
roots; common very fine and fine tubular pores; 
many pressure faces; few fine very dark gray 
(10YR 3/1) manganese stains; few fine distinct 
brown (7.5YR 4/4) iron accumulations moist; 
moderately alkaline (pH 7.9); clear smooth 
boundary. 

Ap2—6 to 15 inches; grayish brown (10YR 5/2) clay 
loam, dark brown (10YR 3/3) moist; moderate 
coarse subangular blocky structure; hard, friable, 
sticky and plastic; common very fine roots; 
common very fine and fine tubular pores; few 
pressure faces; few fine very dark gray (10YR 3/1) 
manganese stains; few fine distinct brown (7.5 YR 
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4/4) and dark brown (7.5YR 4/2) iron 
accumulations moist; moderately alkaline (pH 8.0); 
clear smooth boundary. 

Bw1—415 to 22 inches; brown (10YR 5/3) clay, brown 
(10YR 4/3) moist; moderate coarse subangular 
blocky structure; hard, friable, sticky and plastic; 
few very fine roots; few very fine tubular pores; few 
pressure faces; few fine very dark gray (10YR 3/1) 
manganese stains; few fine distinct brown (7.5YR 
4/4) and common fine distinct dark brown (7.5YR 
4/2) iron accumulations moist; moderately alkaline 
(pH 8.0); clear smooth boundary. 

Bw2—22 to 29 inches; brown (10YR 5/3) clay, brown 
(10YR 4/3) moist; strong medium subangular 
blocky structure; hard, friable, sticky and plastic; 
few very fine roots; few very fine tubular pores; few 
pressure faces; few fine very dark gray (10YR 3/1) 
manganese stains; few medium distinct brown 
(7.5YR 4/4) iron accumulations moist; moderately 
alkaline (pH 8.0); clear wavy boundary. 

Bkn—29 to 42 inches; brown (10YR 5/3) clay, dark 
yellowish brown (10YR 4/4) and brown (10YR 4/3) 
moist; moderate medium subangular blocky 
structure; hard, friable, sticky and plastic; common 
very fine tubular pores; few pressure faces; 
strongly effervescent with segregations of 
carbonates in few fine soft masses; few fine very 
dark gray (10YR 3/1) manganese stains; few fine 
distinct brown (7.5 YR 4/4) iron accumulations 
moist; moderately alkaline (pH 8.2); gradual 
smooth boundary. 

2Ck-—42 to 60 inches; pale brown (10YR 6/3) and light 
yellowish brown (10YR 6/4) clay loam, yellowish 
brown (10YR 5/4) moist; massive; hard, friable, 
sticky and plastic; few very fine tubular pores; 
many pressure faces; strongly effervescent with 
segregations of carbonates in common fine soft 
masses; few fine very dark gray (10YR 3/1) 
manganese stains; few fine distinct brown (7.5YR 
4/4) iron accumulations moist; moderately alkaline 
(pH 8.4). 


Typical pedon location: Stanislaus County, 
California; 2,450 feet north and 1,150 feet east of the 
southwest corner of section 30, T. 7 S., R.9 E., 37 
degrees 17 minutes 45 seconds north latitude, 121 
degrees 01 minutes 35 seconds west longtitude, 
Newman 7.5 minute quadrangle. 


Range in Characteristics 


The A horizon is 10YR 4/2, 5/2, 5/3, or 5/4. Moist 
color is 10YR 3/2 or 3/3 or 2.5Y 2/2 or 3/2. 
The Bw horizon is 10YR 5/8, 5/4, 5/6, 6/2, 6/3, 6/4, 
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6/6, 7/4, or 7/6 or 2.5Y 6/2 or 6/4. Moist color is 10YH 
3/4, 4/1, 4/3, 4/4, 4/6, 5/4, 5/6, or 6/6 or 2.5Y 4/4. 
Texture is clay loam or clay. 

The Bn or Bkn horizon is 10YR 5/3, 5/4, 5/6, 6/3, 
6/4, 6/6, 7/3, 7/6, 8/2, or 8/6 or 2.5Y 6/4, 7/6, or 8/4. 
Moist color is 10YR 4/2, 4/3, 4/4, 4/6, 5/3, 5/4, 5/6, 6/4, 
6/6, 7/2, or 7/6 ot 2.5Y 5/4, 6/6, or 7/4. Texture is clay 
foam or clay. 

The 2Ck horizon is clay loam, clay, or sandy clay. 


Dospalos Series 


The Dospalos series consists of very deep, poorly 
drained soils on flood plains. These soils formed in 
alluvium dominantly from granitic rock sources. Slope 
ranges from 0 to 2 percent. 

Taxonomic class: Fine, smectitic, calcareous, 
thermic Vertic Endoaquolls 


Typical Pedon 


Dospalos clay loam, in an area of Dospalos-Bolfar 
complex, partially drained, O to 2 percent slopes, 
rarely flooded 


Ap—0 to 11 inches; olive gray (5Y 5/2) clay loam, dark 
olive gray (5Y 3/2) moist; moderate medium 
subangular blocky structure; hard, firm, sticky and 
plastic; common very fine and few fine roots, few 
medium and coarse roots; few very fine and fine 
tubular pores; few fine black (10YR 2/1) 
manganese concretions; slightly effervescent with 
disseminated carbonates; slightly alkaline (pH 
7.4); clear smooth boundary. 

Apk—11 to 26 inches; grayish brown (2.5Y 5/2) clay 
loam, dark olive gray (bY 3/2) moist; moderate 
medium subangular blocky structure; hard, firm, 
sticky and plastic; common very fine roots and few 
fine roots; few very fine and fine tubular pores; 
slightly effervescent with disseminated carbonates 
and segregations of carbonates in few fine soft 
masses; few fine black (10YR 2/1) manganese 
concretions and stains; few fine distinct olive 
brown (2.5Y 4/4) masses of iron accumulations 
moist; slightly (pH 7.4)alkaline (pH 7.4); clear 
smooth boundary. 

Bk1—26 to 35 inches; grayish brown (10YR 5/2) clay 
loam, olive gray (5Y 4/2) moist; moderate medium 
subangular blocky structure; hard, firm, sticky and 
plastic; few very fine and fine roots; few very fine 
and fine tubular pores; few pressure faces on 
peds; strongly effervescent with segregations of 
carbonates in few fine soft masses; few fine black 
(10YR 2/1) manganese concretions and stains; 
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common fine distinct dark yellowish brown (10YR 
4/6) masses of iron accumulations moist; slightly 
alkaline (pH 7.6); gradual smooth boundary. 

Bk2—35 to 44 inches; grayish brown (10YR 5/2) clay 
loam, dark gray (5Y 4/1) moist; moderate medium 
subangular blocky structure; hard, firm, sticky and 
plastic; few very fine and fine roots; few very fine 
and fine tubular pores; few pressure faces on 
peds; slightly effervescent with segregations of 
carbonates in few fine soft masses; few fine black 
(10YR 2/1) manganese concretions and stains; 
common fine distinct dark yellowish brown (10YR 
4/6) masses of iron accumulations moist; 
moderately alkaline (pH 7.9); gradual smooth 
boundary. 

C—44 to 60 inches; light brownish gray (10YR 6/2) 
and pale brown (10YR 6/3) clay loam, dark gray 
(5Y 4/1) moist; moderate medium subangular 
blocky structure; hard, friable, sticky and plastic; 
few very fine and fine roots; few pressure faces on 
peds; common medium distinct yellowish brown 
(10YR 5/6) masses of iron accumulations moist; 
moderaiely alkaline (pH 8.0). 


Typical pedon location: Stanislaus County, 
California; 37 degrees 35 minutes 14 seconds north 
latitude, 121 degrees 12 minutes 07 seconds west 
longtitude (in an unsectionized area), Westley 7.5 
minute quadrangle. 


Range in Characteristics 


The A horizon is 10YR 2/1, 3/1, 4/1, or 5/1; 2.5Y 
5/2; or 5Y, 4/1, 5/1, or 5/2. Moist color is 10YR 2/1, 3/1, 
3/2, 4/1, 5/1; 5Y 3/1 or 3/2; or 2.5Y 2/2. Reaction is 
slightly alkaline or moderately alkaline. 

The Bk horizon is 10YR 5/2 or 5/3 or 2.5Y 6/1. 
Moist color is 10YR 4/2 or 4/3 or 5Y 4/1 or 4/2. 

The C horizon is 10YR 5/2, 5/4, 6/2, or 6/3; 5Y 5/2, 
5/3, 6/1, or 6/2; or 2.5Y 5/4 or 6/4. Moist color is 5Y 4/1 
or 4/2 or 2.5Y 4/2 or 5/2. Texture is sandy clay loam, 
clay loam, or clay. 


El Solyo Series 


The El Solyo series consists of very deep, well 
drained soils on low alluvial fans. These soils formed in 
alluvium from sedimentary and metamorphic rock 
sources. Slope ranges from 0 to 2 percent. 

Taxonomic class: Fine, mixed, superactive, thermic 
Calcic Haploxerepts 


Typical Pedon 
EI Solyo silty clay loam, O to 2 percent slopes 
Ap—O to 10 inches; pale brown (10YR 6/3) silty clay 


Soil Survey 


loam, dark grayish brown (10YR 4/2) moist; 
moderate medium subangular blocky structure; 
very hard, firm, sticky and plastic; common very 
fine and few medium roots; many very fine tubular 
pores; neutral (pH 7.1); clear wavy boundary. 

AB—10 to 17 inches; pale brown (10YR 6/3) silty clay 
loam, dark grayish brown (10YR 4/2) moist; 
moderate medium angular blocky structure; hard, 
firm, very sticky and plastic; common very fine 
roots; many fine tubular and interstitial pores; 
slightly effervesecent with disseminated 
carbonates; slightly alkaline (pH 7.8); clear wavy 
boundary. 

Bt—17 to 30 inches; pale brown (10YR 6/3) silty clay 
loam, brown (10YR 4/3) moist; moderate medium 
angular blocky structure; hard, firm, very sticky 
and plastic; common very fine roots; many very 
fine tubular pores; few thin clay films in pores; 
slightly effervescent with disseminated 
carbonates; slightly alkaline (pH 7.8); gradual 
wavy boundary. 

Btk1—30 to 45 inches; pale brown (10YR 6/3) silty 
clay loam, brown (10YR 4/3) moist; moderate 
medium angular blocky structure; hard, firm, sticky 
and plastic; few very fine roots; many very fine 
tubular pores; few pressure faces; strongly 
effervescent with common accumulations of 
segregated carbonates in fine soft masses and 
filaments; slightly alkaline (pH 7.8); gradual wavy 
boundary. 

Btk2—45 to 60 inches; light yellowish brown (10YR 
6/4) silty clay, brown (10YR 4/3) moist; massive; 
hard, firm, sticky and plastic; few very fine tubular 
pores; few pressure faces; slightly effervescent 
with few accumulations of segregated carbonates 
in fine soft masses and filaments; slightly alkaline 
(pH 7.8). 


Typical pedon location: Stanislaus County, 
California; 0.2 mile south of California State Highway 
132 on McCracken Road, 30 feet west of McCracken 
Road; 1,500 feet south and 30 feet west of the 
northeast corner of section 35, T. 3 S., R. 6 E., 37 
degrees 38 minutes 01 second north latitude, 121 
degrees 16 minutes 07 seconds west longtitude, 
Vernalis 7.5 minute quadrangle. 


Range in Characteristics 


The depth to a marked increase in carbonates 
ranges from about 20 to 40 inches. Average clay 
content of the textural control section is 35 to 50 
percent. Carbonates are segregated in filaments or 
soft masses at a depth of 25 to 35 inches. 

The A horizon is 10YR 5/2, 5/3, 6/2, or 6/3 or 2.5Y 
5/2 or 6/2. Moist color is 10YR 3/2, 3/3, 4/2, or 4/3 or 
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2.5Y 3/2 or 4/2. Organic matter content is 0.5 to 2 
percent. Reaction is neutral in the upper part of the 
horizon to slightly alkaline in the lower part. Texture is 
silty clay loam or clay loam. 

The Bt horizon is 10YR 5/2, 5/3, 6/2, 6/3, or 6/4. 
Moist color is 10YR 3/2, 3/3, 4/2, 4/3, or 4/4. Reaction 
is slightly alkaline or moderately alkaline. Texture is 
silty clay loam or silty clay. 

The Btk horizon is 10YR 5/2, 5/3, 6/2, 6/3, or 6/4. 
Moist color is 10YR 4/2, 4/3, or 4/4. Reaction is slightly 
alkaline or moderately alkaline. Texture is silty clay 
loam or silty clay. 


Elsalado Series 


The Elsalado series consists of very deep, well 
drained soils on alluvial fans. These soils formed in 
alluvium from sandstone and shale. Slope ranges from 
0 to 2 percent. 

Taxonomic class: Coarse-loamy, mixed, 
superactive, thermic Fluventic Haploxerepts 


Typical Pedon 
Elsalado loam, 0 to 2 percent slopes, rarely flooded 


Ap—O to 6 inches; brown (10YR 5/3) loam, brown 
(10YR 4/3) moist; weak fine subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; common fine and medium roots; 
many very fine and few fine tubular pores; slightly 
effervescent with disseminated carbonate; 
moderately alkaline (pH 7.9); percent gravel; clear 
smooth boundary. 

Bw1—6 to 18 inches; brown (10YR 5/3) and grayish 
brown (10YR 5/2) loam, brown (10YR 4/3) and 
dark grayish brown (10YR 4/2) moist; weak 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many 
very fine and common fine roots; many very fine 
and fine tubular pores; areas of worm castings 
and krotovinas that are slightly dark in color are 
slightly effervescent and light color are strongly 
effervescent with disseminated carbonate; 
moderately alkaline (pH 8.2); 5 percent gravel; 
gradual smooth boundary. 

Bw2—18 to 26 inches; brown (10YR 5/3) loam, brown 
(10YR 4/3) moist; weak medium subangular 
blocky structure; slightly hard, friable, slightly 
sticky and slightly plastic; many fine and common 
very fine and medium roots; common very fine 
and fine tubular and interstitial pores; strongly 
effervescent with disseminated carbonate; 
moderately alkaline (pH 8.4); 5 percent gravel; 
gradual smooth boundary. 
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Bk1—26 to 33 inches; brown (10YR 5/3) loam, brown 
(10YR 4/3) moist; massive; slightly hard, friable, 
slightly sticky and slightly plastic; common fine, 
medium and few coarse and very fine roots; 
common very fine and fine tubular and common 
very fine interstitial pores; strongly effervescent 
with segregations of carbonate in common, fine 
soft masses and seams; moderately alkaline 
(pH 8.4); 5 percent gravel; gradual smooth 
boundary. 

Bk2—33 to 41 inches; brown (10 YR 5/3) loam, brown 
(10YR 4/3) moist; massive; slightly hard, friable, 
slightly sticky and slightly plastic; few very fine, 
fine, medium and coarse roots; common very fine 
and fine tubular and common very fine interstitial 
pores; violently effervescent with segregations of 
carbonate in common, fine soft masses and 
seams; moderately alkaline (pH 8.3); 5 percent 
gravel; gradual smooth boundary. 

Bk3—44 to 48 inches; brown (10YR 5/3) loam, brown 
(10YR 4/3) moist; massive; slightly hard, friable, 
slightly sticky and slightly plastic; few very fine, 
fine and medium roots; common very fine, fine 
tubular and common very fine interstitial pores; 
slightly effervescent with segregations of 
carbonate in few, fine soft masses; moderately 
alkaline (pH 8.3); 5 percent gravel; gradual smooth 
boundary. 

Bk4—48 to 60 inches; brown (10YR 5/3) loam, brown 
(10YR 4/3) moist; massive; slightly hard, friable, 
slightly sticky and slightly plastic; few medium 
roots; few very fine tubular and interstitial pores; 
slightly effervescent with segregations of 
carbonate in few, fine seams; moderately alkaline 
(pH 8.4); 5 percent gravel. 


Typical pedon location: 600 feet north and 2,350 
feet west of the southeast corner of section 13, T. 5 S., 
R. 7 E., 37 degrees 29 minutes 40 seconds north 
latitude, 121 degrees 08 minutes 53 seconds west 
longtitude, Patterson 7.5 minute quadrangle. 


Range in Characteristics 


The content of organic matter is 0.5 to 1.0 percent 
in the upper part and 0.2 to 0.5 percent in the lower 
part. Gravel content is O to 10 percent. Reaction is 
slightly alkaline or moderately alkaline. 

The A horizon is 10YR 4/3, 5/2, or 5/3. Moist color 
is 10YR 3/2, 3/3, or 4/3. Texture is loam or fine sandy 
loam. 

The Bw and Bk horizons are 10YR 5/2, 5/3, 5/4, or 
6/4. Moist color is 10YR 4/2, 4/3, 4/4, 5/8, or 5/4. 
Texture is loam or fine sandy loam. 
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Franciscan Series 


The Franciscan series consists of moderately deep, 
well drained soils dominantly on north-facing slopes 
on mountains. These soils formed in materials 
weathered from sandstone and shale. Slope ranges 
from 30 to 75 percent. 

Taxonomic class: Fine-loamy, mixed, superactive, 
thermic Typic Argixerolls 


Typical Pedon 


Franciscan gravelly sandy loam, in an area of 
Gonzaga-Honker-Franciscan complex, 30 to 50 
percent slopes 


A—0 to 14 inches; brown (10YR 5/3) gravelly sandy 
loam, dark brown (7.5YR 3/2) moist; weak 
medium subangular structure; slightly hard, friable, 
slightly sticky and slightly plastic; common very 
fine, fine and medium roots; common very fine 
and fine tubular and interstitial pores; 15 percent 
gravel and 5 percent cobbles; neutral (pH 7.3); 
gradual wavy boundary. 

Bt1—14 to 22 inches; brown (7.5YR 5/4) cobbly clay 
loam, dark brown (7.5YR 3/4) moist; moderate 
medium subangular blocky structure; hard, friable, 
sticky and plastic; few very fine, fine, medium and 
coarse roots; common very fine tubular and 
interstitial pores; few thin clay films on ped faces; 
10 percent gravel and 15 percent cobbles; neutral 
(pH 7.3); clear wavy boundary. 

Bt2—22 to 29 inches; brown (7.5YR 5/4) cobbly clay 
loam, dark brown (7.5YR 3/4) moist; moderate 
medium subangular blocky structure; hard, friable, 
Sticky and plastic; few fine and medium roots; 
many very fine tubular pores; common moderately 
thick clay films on ped faces; 10 percent gravel 
and 15 percent cobbles; neutral (pH 7.3); abrupt 
wavy boundary. 

R—29 inches; sandstone. 


Typical pedon location: Stanislaus County, 
California; 1,400 feet south and 500 feet west of the 
northeast corner of section 32, T. S., R. 6 E., 37 
degrees 27 minutes 41 seconds north latitude, 121 
degrees 19 minutes 38 seconds west longtitude, 
Copper Mountain 7.5 minute quadrangle. 


Range in Characteristics 


Depth to sandstone is 20 to 40 inches. Reaction is 
slightly acid or neutral. 

The A horizon is 7.5 YR 5/2 or 10YR 5/2, 5/3, or 5/4. 
Moist color is 7.5YR 3/2 or 10YR 3/2 or 3/3. Texture is 
gravelly sandy loam or sandy loam with O to 25 
percent gravel. 


Soil Survey 


The Bt horizon is 7.5 YR 5/4, 6/2, or 6/4 or 10 YR 
5/8, 5/4, or 6/2. Moist color is 10YR 3/4 or 4/4 or 
7.5YH 3/2, 3/4, 4/4, or 4/6. Texture is gravelly loam, 
cobbly loam, gravelly sandy clay loam, cobbly clay 
loam, sandy clay loam, or clay loam with 5 to 35 
percent rock fragments. 


Gaviota Series 


The Gaviota series consists of shallow, well drained 
Soils on mountains. These soils formed in material 
weathered from hard metasandstone. Slope ranges 
from 30 to 75 percent. 

Taxonomic class: Loamy, mixed superactive, 
nonacid, thermic Lithic Xerorthents 


Typical Pedon 


Gaviota gravelly loam, 30 to 75 percent slopes, 

eroded n mE 

A1—90 to 6 inches; brown (7.5 YR 5/4) gravelly loam, 
brown (7.5YR 4/4) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; common very fine tubular pores; neutral (pH 
7.0); clear smooth boundary. 

A2—6 to 10 inches; brown (7.5YR 5/4) gravelly loam, 
brown (7.5YR 4/4) moist; massive; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine roots; common very fine tubular pores; neutral 
(pH 6.8); abrupt wavy boundary. 

R—10 to 17 inches; pale brown (10YR 6/3) hard 
metasandstone. 


Typical pedon location: Stanislaus County, 
California; 1,700 feet north and 500 feet east of the 
southwest corner of section 6, T. 5 S., R. 6 E., 37 
degrees 32 minutes 05 seconds north latitude, 121 
degrees 21 minutes 25 seconds west longtitude, Solyo 
7.5 minute quadrangle. 


Range in Characteristics 


Depth to hard metasandstone is 10 to 20 inches. 
The soils have wide variations in depth within short 
distances. 

The A horizon is 10YR 4/3, 5/2, 5/3, 5/4, 5/6, 6/2, 
6/3, or 6/4 or 7.5 YR 5/2, 5/4, or 6/4. Moist color is 
10YR 3/3, 4/2, 4/3, or 4/4 or 7.5 YR 3/4, 4/2, 4/4, or 
4/6. Reaction is moderately acid to neutral. Texture is 
gravelly loam or loam with 0 to 35 percent gravel. 


Gonzaga Series 


The Gonzaga series consists of moderately deep, 
well drained soils dominantly on north-facing slopes 
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on mountains. These soils formed in material 
weathered from shale. Slope ranges from 30 to 75 
percent. 

Taxonomic class: Fine, mixed, superactive, thermic 
Typic Palexerolls 


Typical Pedon 


Gonzaga loam, in an area of Gonzaga-Honker- 
Franciscan complex, 30 to 50 percent slopes 


A—O to 18 inches; brown (10 YR 5/3) loam, dark brown 
(7.5 YR 3/2) moist; weak medium subangular 
blocky structure; slightly hard, friable, slightly 
sticky and plastic; few fine and many very fine 
roots; common very fine tubular pores and 
common very fine interstitial pores; 5 percent 
gravel and 5 percent cobbles; neutral (pH 7.2); 
clear wavy boundary. 

ABt—18 to 29 inches; brown (7.5 YR 5/4) gravelly 
loam, dark brown (7.5YR 3/4) moist; weak 
medium subangular blocky structure; hard, friable, 
sticky and plastic; common fine roots and common 
very fine roots; common very fine tubular pores 
and few very fine interstitial pores; 15 percent 
gravel and 5 percent cobbles; neutral (pH 7.3); 
abrupt wavy boundary. 

Bt—29 to 38 inches; yellowish red (SYR 5/6) gravelly 
clay, yellowish red (SYR 4/6) moist; moderate fine 
subangular blocky structure; hard, firm, sticky and 
plastic; few very fine and medium roots; few very 
fine tubular pores; common moderately thick clay 
films on faces of peds and lining tubular pores; 15 
percent gravel; slightly alkaline (pH 7.5); abrupt 
wavy boundary. 

R—38 inches; light yellowish brown and yellowish 
brown (10YR 6/4 or 5/4) fractured hard shale. 


Typical pedon location: Stanislaus County, 
California; 2,100 feet south and 800 feet west of the 
northeast corner of section 32, T. 5 S., R. 6 E., 37 
degrees 27 minutes 41 seconds north latitude, 121 
degrees 25 minutes 35 seconds west longtitude, 
Copper Mountain 7.5 minute quadrangle. 


Range in Characteristics 


Depth to hard shale ranges from 20 to 40 inches. 

The A horizon is 10YR 5/2 or 5/3. Moist color is 
7.5YR 3/2 or 10YR 3/2 or 3/3. Reaction is slightly acid 
or neutral. The AB horizon has dry color of 7.5YR 5/4 
or 10YR 5/2 or 5/3 and moist color of 7.5YR 3/2 or 3/4 
or 10YR 3/2 or 3/3. Texture is gravelly loam, gravelly 
sandy clay loam, sandy clay loam, loam, or clay loam 
with 5 to 30 percent rock fragments. 

The Bt horizon is 5YR 4/6, 5/4, or 5/6 or 7.5YR 4/6, 
5/4, or 5/6. Moist color is 2.5YR 3/6; 5YR 4/2, 4/4, 4/6, 
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or 5/4; or 7.5YR 4/4, 4/6, 5/4, or 5/6. Texture is gravelly 
clay loam, gravelly clay, gravelly sandy clay, clay loam, 
clay, or sandy clay with 5 to 30 percent rock fragments. 
Reaction is neutral or slightly alkaline. 


Henneke Series 


The Henneke series consists of shallow, well 
drained soils on mountains. These soils formed in 
materia! weathered from serpentine rock. Slope 
ranges from 30 to 70 percent. 

Taxonomic class: Clayey-skeletal, magnesic, 
thermic, Lithic Argixerolls 


Typical Pedon 


Henneke gravelly loam, in an area of Henneke- 
Hentine-Rock outcrop complex, 30 to 70 percent 
slopes 


A—0 to 5 inches; reddish brown (5YR 4/3) gravelly 
loam, dark reddish brown (5YR 3/2) moist; 
moderate medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common very fine and few fine roots; 
common very fine interstitial pores; 15 percent 
0.25- to 1-inch angular gravel fragments of 
serpentine; neutral (pH 7.3); abrupt smooth 
boundary. 

BAt—5 to 9 inches; dark reddish brown (2.5YR 3/4) 
gravelly clay loam, dusky red (2.5YR 3/2) moist; 
moderate medium subangular blocky structure; 
slightly hard, friable, sticky and plastic; few very 
fine, fine and medium roots; few very fine tubular 
pores; few thin clay films lining pores; 30 percent 
0.25- to 1-inch angular gravel fragments of 
serpentine; neutral (pH 7.3); abrupt smooth 
boundary. 

Bt—9 to 19 inches; reddish brown (2.5YR 4/4) very 
gravelly clay, dark reddish brown (2.5YR 3/4) 
moist; strong medium subangular blocky structure; 
slightly hard, firm, sticky and plastic; few fine and 
medium roots; few very fine tubular pores; 
common moderately thick clay films on ped faces 
and lining pores; 60 percent 0.25- to 1.5-inch 
angular gravel fragments of serpentine; neutral 
(pH 7.2); abrupt wavy boundary. 

R—19 inches; pale green (5G 7/2) and grayish green 
(5G 5/2) serpentine rock; 


Typical pedon location: Stanislaus County, 
California; 2,500 feet north and 2,300 feet west of the 
southeast corner of section 21, T. 7 S., R. 6 E., 37 
degrees 18 minutes 38 seconds north latitude, 121 
degrees 19 minutes 05 seconds west longtitude, 
Wilcox Ridge 7.5 minute quadrangle. 
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Range in Characteristics 


Depth to hard serpentine ranges from 10 to 20 
inches. Reaction is neutral or slightly alkaline. The 
control section has 35 to 45 percent clay and 40 to 60 
percent serpentine gravel. 

The A horizon is 7.5YR 4/2, 4/4, or 5/2 or 5YR 4/3 
or 5/4. Moist color is 7.5YR 3/2 or 3/3 or 5YR 3/2 or 
3/3. This horizon has 15 to 35 percent rock fragments. 

The Bt horizon is 7.5 YR 5/2, 4/2, or 4/4; 5YR 3/2, 
3/3, 3/4, or 4/4; or 2.5 YR 3/4 or 4/4. Moist color is 
7.5YR 3/2 or 3/4; SYR 3/2, 3/8, or 4/4; or 2.5 YR 3/2 or 
3/4. Texture is very gravelly clay loam or very gravelly 
clay with 35 to 60 percent rock fragments. 


Hentine Series 


The Hentine series consists of shallow, well drained 
soils on mountains. These soils formed in material 
weathered from serpentine rock. Slope ranges from 30 
to 70 percent. 

Taxonomic class: Loamy-skeletal, magnesic, 
thermic, Lithic Argixerolls 


Typical Pedon 


Hentine gravelly loam, in an area of Henneke-Hentine- 
Rock outcrop complex, 30 to 70 percent slopes 


A—0 to 4 inches; brown (7.5 YR 4/2) gravelly loam, 
dark brown (7.5YR 3/2) moist; medium subangular 
blocky structure; slightly hard, friable, sightly sticky 
and slightly plastic; common very fine and few fine 
and medium roots; common very fine and fine 
tubular pores; 20 percent gravel fragments of 
serpentine '/s inch to 3 inches in size; neutral (pH 
7.0); clear smooth boundary. 

Bti—4 to 10 inches; brown (7.5YR 4/4) very gravelly 
clay loam, dark brown (7.5YR 3/3) moist; 
moderately fine and medium subangular blocky 
structure; slightly hard, friable, sticky and plastic; 
common very fine and few fine roots; few very fine, 
fine and medium tubular pores; common 
moderately thick clay films on ped faces and lining 
pores; 45 percent gravel fragments of serpentine 
!/a inch to 2 inches in size; slightly alkaline (pH 
7.4); clear smooth boundary. 

Bt2—10 to 17 inches; brown (7.5YR 4/4) very gravelly 
clay loam, dark brown (7.5YR 3/4) moist; massive; 
hard, firm, sticky and plastic; common fine and few 
very fine roots; common very fine and fine 
interstitial pores; few thin clay films on ped faces; 
60 percent gravel fragments of serpentine ۱/۵ inch 
to 2 inches is size; slightly alkaline (pH 7.6); clear 
smooth boundary. 
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R—17 inches; white (N 8/0) and greenish gray (5G 
6/1) serpentine rock. 


Typical pedon location: Stanislaus County, 
California; 700 feet south and 200 feet west of the 
northeast corner of section 20, T. 7 S., R. 6 E., 37 
degrees 18 minutes 57 seconds north latitude, 121 
degrees 19 minutes 42 seconds west longtitude, 
Wilcox Ridge 7.5 minute quadrangle. 


Range in Characteristics 


Depth to hard serpentine ranges from 10 to 20 
inches. 

The A horizon is 7.5YR 4/2, 4/4, or 5/2. Moist color 
is 7.5YR 3/2. Texture is gravelly loam or very cobbly 
loam with 15 to 60 percent rock fragments. Reaction is 
neutral or slightly alkaline. 

The Bt horizon is 7.5 YR 3/4, 4/4, or 5/2. Moist color 
is 7.5YR 3/2, 3/3, or 3/4. Texture is very gravelly loam 
or very gravelly clay loam 35 to 75 percent rock 
fragments. Reaction is slightly alkaline or moderately 
alkaline. 


Honker Series 


The Honker series consists of moderately deep, 
well drained soils dominantly on south-facing slopes 
on mountains. These soils formed in material 
weathered from sandstone. Slope ranges from 30 to 
75 percent. 

Taxonomic class: Fine, mixed, superactive, thermic 
Mollic Palexeralfs 


Typical Pedon 


Honker sandy loam, in an area of Honker-Vallecitos- 
Honker,eroded,complex, 30 to 50 percent slopes 


A—0O to 7 inches; brown (10YR 5/3) sandy loam, dark 
brown (10YR 3/3) moist; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots and few fine roots; common very fine tubular 
pores; 10 percent gravel; neutral (pH 6.8); abrupt 
wavy boundary. 

BAt— to 16 inches; reddish brown (5YR 5/4) clay 
loam, reddish brown (5YR 4/4) moist; moderate 
medium subangular blocky structure; hard, firm, 
sticky and plastic; few very fine roots; common 
very fine tubular pores; common thin clay films on 
ped faces and lining pores; 10 percent gravel; 
neutral (pH 6.7); abrupt wavy boundary. 

Bt1—16 to 23 inches; red (2.5YR 5/6) gravelly clay, 
red (2.5YR 4/6) moist; moderate coarse 
subangular blocky structure; hard, firm, very sticky 
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and very plastic; few very roots; common very fine 
tubular pores; common moderately thick clay films 
on ped faces and lining pores; 20 percent gravel; 
neutral (pH 6.7); gradual smooth boundary. 

Bt2—23 to 36 inches; red (2.5YR 5/6) gravelly clay, 
red (2.5 YR 4/6) moist; moderate coarse 
subangular blocky structure; very hard, very firm, 
very sticky and very plastic; few very fine tubular 
pores; common moderately thick clay films on ped 
faces and lining pores; 20 percent gravel; neutral 
(pH 6.6); abrupt wavy boundary. 

R—36 inches; reddish brown (2.5YR 4/4) hard 
sandstone. 


Typical pedon location: Stanislaus County, 
California; 2,400 feet north and 2,150 feet east of the 
southwest corner of section 28, T. 5 S., R. 5 7 
degrees 28 minutes 15 seconds north latitude, 121 
degrees 18 minutes 50 seconds west longtitude, 
Copper Mountain 7.5 minute quadrangle. 


Range in Characteristics 


Depth to a hard sandstone ranges from 20 to 40 
inches. 

The A horizon is 7.5YR 5/4, 6/2, or 6/4 or 10YR 5/3 
or 6/2. Moist color is 7.5YR 3/2 or 3/4 or 10YR 3/2 or 
3/3. Texture is sandy loam or gravelly loam with 0 to 25 
percent rock fragments. Reaction is slightly acid or 
neutral. 

The Bt horizon is 2.5۷ 5/4, 5/6, 6/4, or 6/6; SYR 
5/3, 5/4, 5/5, 6/3, or 6/4; or 7.5 YR 5/4, 5/6, 6/4, or 6/6. 
Moist color is 2.5۷ 4/6, 5YR 4/4 or 4/6, or 7.5 YR 4/4 or 
5/6, Texture is gravelly clay loam, gravelly clay, or 
gravelly sandy clay with 35 to 55 percent clay and 15 
to 30 percent rock fragments. Reaction is neutral or 
slightly alkaline. 


Hytop Series 


The Hytop series consists of moderately deep, well 
drained soils dominantly on north-facing slopes on 
mountains. Theses soils formed in material weathered 
from basalt. Slope ranges from 50 to 75 percent. 

Taxonomic class: Fine, mixed, superactive, thermic 
Typic Palexeralfs 


Typical Pedon 


Hytop loam, in an area of Hytop-Franciscan-Vallecitos 
complex, 50 to 75 percent slopes 


A—0 to 11 inches; brown (7.5YR 5/4) loam, reddish 
brown (5YR 4/4) moist; weak fine granular 
structure; hard, friable, sticky and plastic; many 
very fine roots; common very fine tubular pores; 5 
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percent gravel; neutral (pH 7.3); abrupt smooth 
boundary. 

Bt1—11 to 26 inches; yellowish red (5YR 5/6) clay 
loam, reddish brown (5YR 4/4) moist; weak 
medium subangular blocky structure; hard, friable, 
sticky and plastic; few fine and common very fine 
roots; many very fine tubular pores; few thin clay 
films on ped faces and in pores; 5 percent gravel; 
neutra! (pH 7.3); clear smooth boundary. 

Bt2—26 to 39 inches; reddish brown (2.5YR 5/4) clay, 
reddish brown (2.5YR 4/4) moist; weak medium 
subangular blocky structure; hard, friable, sticky 
and plastic; common very fine and few medium 
roots; common very fine tubular pores; common 
thin clay films on ped faces and in pores; 5 
percent gravel; slightly alkaline (pH 7.4); abrupt 
wavy boundary. 

Cr—39 inches; brownish yellow (10YR 6/6) and 
yellowish red (5YR 4/6) weathered basalt. 


Typical pedon location: Stanislaus County, 
California; 1,350 feet north and 100 feet east of the 
southwest corner of section 22, T. 6 S, R. 6 E., 37 
degrees, 23 minutes, 40 seconds north latitude, 121 
degrees, 18 minutes, 48 seconds west longtitude, 
Copper Mountain 7.5 minute quadrangle. 


Range in Characteristics 


Depth to basalt ranges from 20 to 40 inches. Gravel 
content is 0 to 10 percent. Reaction is neutral or 
slightly alkaline. 

The A horizon is 5۷۴ 4/4; 7.5 YR 4/2, 4/3, 5/2, or 
5/4; or 10YR 5/3, 5/4, or 6/3. Moist color is 5YR 4/4; 
7.5YR 4/2 or 4/4; or 10YR 4/2, 4/4, or 5/4. 

The Bt horizon is 2.5YR 5/4; 5YR 5/2, 5/4, or 5/6; 
7.5YR 4/4 or 5/4; or 10YR 5/4 or 5/6. Moist color is 
2.5YR 4/4, 5YR 4/2 or 4/4, 7.5YR 4/4 or 5/6, or 10YR 
4/3 or 4/4. Texture is clay loam or clay. 


Merritt Series 


The Merritt series consists of very deep, poorly 
drained soils on flood plains. These soils formed in 
alluvium from sedimentary rock sources. Slope ranges 
from O to 2 percent. 

Taxonomic class: Fine-silty, mixed, superactive, 
thermic Fluvaquentic Haploxerolls 


Typical Pedon 


Merritt silty clay loam, partially drained, 0 to 2 percent 
slopes, rarely flooded 


Ap—O to 12 inches; grayish brown (10YR 5/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
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moist; moderate medium subangular blocky 
structure; hard, friable, sticky and slightly plastic; 
common very fine, fine and medium roots; few 
very fine tubular and interstitial pores; neutral (pH 
7.1); clear smooth boundary. 

Bw1—12 to 21 inches; dark grayish brown (10YR 4/2) 
silty clay loam, very dark gray (10 YR 3/1) moist; 
moderate medium subangular blocky structure; 
hard, friable, sticky and slightly plastic; common 
very fine, fine and medium roots; few very fine 
tubular and interstitial pores; neutral (pH 7.3); 
gradual smooth boundary. 

Bw1—21 to 30 inches; dark grayish brown (10YR 4/2) 
silty clay loam, dark olive gray (5Y 3/2) moist; 
moderate medium subangular blocky structure; 
hard, friable, sticky and plastic; many very fine 
roots; common very fine tubular and interstitial 
pores; few fine distinct strong brown (7.5YR 5/8) 
and yellowish brown (10YR 5/4) masses of iron 
accumulations moist; neutral (pH 7.3); abrupt 
smooth boundary. 

Bk—30 to 38 inches; grayish brown (2.5Y 5/2) silty 
clay loam, dark grayish brown (2.5Y 4/2) moist; 
moderate medium subangular blocky structure; 
hard, friable, sticky and plastic; few very fine and 
fine roots; many very fine tubular pores and few 
very fine interstitial pores; few fine distinct 
yellowish brown (10YR 6/4) and brown (7.5YR 
5/4) masses of iron accumulations moist; violently 
effervescent with disseminated carbonates and 
with segregations of carbonates in common fine 
soft masses; moderately alkaline (pH 8.1); clear 
smooth boundary. 

C1—38 to 46 inches; grayish brown (2.5Y 5/2) fine 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; few very fine roots; many very fine 
tubular pores and few very fine interstitial pores; 
moderately alkaline (pH 8.0); clear smooth 
boundary. 

C2—46 to 60 inches; grayish brown (2.5Y 5/2) sandy 
loam, dark grayish brown (2.5Y 4/2) moist; 
massive; soft, very friable, nonsticky and 
nonplastic; few very fine roots; many very fine 
tubular pores; moderately alkaline (pH 8.0). 


Typical pedon location: Stanislaus County, 
California; 37 degrees 36 minutes 40 seconds north 
latitude, 121 degrees 11 minutes 47 seconds west 
longtitude (in an unsectionized area), Westley 7.5 
minute quadrangle. 


Range in Characteristics 


The A horizon is 10YR 4/1, 5/1, or 5/2 or 2.5Y 5/2. 
Moist color is 10YR 3/1 or 3/2, 2.5Y 3/2, or 5Y 3/1 or 
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3/2. Reaction is neutral to moderately alkaline. The 
content of organic matter ranges from 1 to 4 percent. 

The Bw and Bk horizons are 10YR 4/2, 5/2, or 6/2 
or 2.5Y 5/2. Moist color is 10YR 3/1, 3/3, 4/1, 4/2, 4/3, 
or 5/2; 2.5Y 4/2; or 5Y 3/2. Redoximorphic features are 
distinct or prominent. Texture is silt loam or silty clay 
loam. The Bk horizon contains disseminated and 
segregated carbonates. The content of organic matter 
is O to 1 percent. 

The C horizon is 10YR 5/2 or 2.5Y 5/2. Moist color 
is 10YR 4/2 or 4/3 or 2.5Y 4/2. Redoximorphic 
features are distinct or prominent. Texture is stratified 
loamy fine sand to silt loam. Reaction is slightly 
alkaline to strongly alkaline. 


Millsholm Series 


The Millsholm series consists of shallow, well 
drained soils on mountains. These soils formed in 
material weathered from sandstone and shale. Slope 
ranges from 30 to 75 percent. 

Taxonomic class: Loamy, mixed, superactive, 
thermic Lithic Haploxerepts 


Typical Pedon 


Millsholm loam, in an area of Millsholm-Honker-Rock 
outcrop 30 to 50 percent slopes 


A—0 to 6 inches; pale brown (10YR 6/3) loam, brown 
(10YR 4/3) moist; weak medium platy structure; 
slightly hard, friable, nonsticky and nonplastic; 
common fine roots; common fine pores; slightly 
acid (pH 6.4); abrupt smooth boundary. 

Bt1—6 to 12 inches; light yellowish brown (10YR 6/4) 
loam, brown (10 YR 4/3) moist; moderate coarse 
subangular blocky structure; hard, friable, sticky 
and nonplastic; common fine roots; common fine 
pores; few shale fragments; neutral (pH 7.0); clear 
smooth boundary. 

Bt2—12 to 19 inches; light yellowish brown (10YH 6/4) 
loam, dark yellowish brown (10YR 4/4) moist; 
moderate coarse subangular blocky structure; 
hard, friable, sticky and slightly plastic; few fine, 
many medium and coarse roots; common medium 
and fine pores; few thin discontinuous clay films; 
few shale fragments; neutral (pH 7.0); clear wavy 
boundary. 

R—19 inches; hard fractured shale 


Typical pedon location: Stanislaus County, 
California; 2,100 feet south and 800 feet west of the 
northeast corner of section 32, T. 5 S., R. 6 E., 37 
degrees 27 minutes 41 seconds north latitude, 121 
degrees 25 minutes 35 seconds west longtitude, 
Copper Mountain 7.5 minute quadrangle. 
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Range in Characteristics 


Thickness of solum and depth to bedrock are about 
15 to 20 inches. There are up to 35 percent shale 
fragments throughout the soils. 

The A horizon is 10YR 7/4, 7/3, 6/3, 6/2, 6/4, 5/3, 
5/4, 4/2, or 4/3 or 2.5Y 5/2 or 5/4. Moist color is 10YR 
4/2, 4/3, 4/4, 3/4, or 5/4 or 7.5 YR 3/4. 

The Bt horizon is 10YR, 2.5Y, and/or 7.5YR 4/2, 
4/3, 4/4, 5/2, 5/3, 5/4, 6/2, 6/3, or 6/4. Moist color 
commonly is 4/2, 4/3, 4/4, or 5/4 in same hues. This 
horizon has about 20 to 30 percent clay, but the 
increase from the A horizon to the B horizon is not 
sufficient to qualify the B horizon as an argillic horizon. 
A few thin clay films are evident in most pedons. 


Oneil Series 


The Oneil series consists of moderately deep, well 
drained soils on foothills. These soils formed in 
material weathered from calcareous sandstone and 
shale. Slope ranges from 15 to 50 percent. 

Taxonomic class: Fine-silty, mixed, superactive, 
thermic Calcic Haploxerolls 


Typical Pedon 


Oneil silt loam, in an area of Ayar-Oneil complex, 30 to 
50 percent slopes 


A1—0 to 7 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; moderate medium 
subangular blocky structure; very hard, friable, 
slightly sticky and slightly plastic; common very 
fine roots; common very fine tubular pores; slightly 
effervescent with disseminated carbonates and 
segregated as few fine irregular hard masses; 
moderately alkaline (pH 8.0); clear smooth 
boundary. 

A2—7 to 14 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak medium and 
coarse angular blocky structure; hard, friable, 
Sticky and plastic; common very fine roots; few 
very fine tubular pores; strongly effervescent with 
disseminated carbonates; moderately alkaline (pH 
8.4); clear smooth boundary. 

Cki—14 to 20 inches; brown (10YR 5/3) silt loam, 
dark yellowish brown (10YR 4/4) moist; weak 
medium and coarse subangular blocky structure; 
hard, friable, sticky and slightly plastic; few fine 
roots; few very fine tubular pores; strongly 
effervescent with disseminated carbonates and 
segregated as common fine threads; moderately 
alkaline (pH 8.4); clear smooth boundary. 

Ck2—20 to 30 inches; yellowish brown (10YH 5/4) silt 
loam, dark yellowish brown (10YR 4/4) moist; 
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massive; slightly hard, friable, sticky and plastic; 
few very fine roots; few very fine tubular pores; 5 
percent gravel; strongly effervescent with 
disseminated carbonates and segregated as 
common fine threads; moderately alkaline (pH 
8.4); abrupt wavy boundary. 

R—30 inches; unweathered calcareous sandstone. 


Typical pedon location: Stanislaus County, 
California; 1800 feet south and 1500 feet east of the 
northwest corner of section 7, T. 5 S, R. 7 E., 37 
degrees 31 minutes 02 seconds north latitude, 121 
degrees 14 minutes 37 seconds west longtitude, 
Westley 7.5 minute quadrangle. 


Range in Characteristics 


Depth to a lithic contact ranges from 20 to 40 inches. 

The A horizon is 10YR 4/4 or 5/3. Moist color is 
10YR 3/2 or 3/3 and can be 4/4 in the lower part. 
Texture is silt loam, or silty clay loam with 20 to 35 
percent clay and 50 to 70 percent silt. The content of 
organic matter ranges from 1 to 3 percent but is less 
than 1 percent below a depth of 14 inches. 

The C horizon is 10YR 5/4or 6/4. Moist color is 
10YR 3/3, 3/4, 4/3, 4/4, or 5/4. Texture is silt loam or 
silty clay loam with 5 to 10 percent rock fragments. 


Oquin Series 


The Oquin series consists of moderately deep, well 
drained soils on low foothills. These soils formed in 
material weathered from calcareous sandstone. Slope 
ranges from 15 to 30 percent. 

Taxonomic class: Coarse-loamy, mixed, 
superactive, thermic Calcic Haploxerolls 


Typical Pedon 
Oquin fine sandy loam, 15 to 30 percent slopes 


A1—0 to 8 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; moderate coarse subangular blocky 
structure; slightly hard, friable, slightly sticky and 
nonplastic, many very fine roots; few very fine 
tubular and common very fine interstitial pores; 
slightly effervescent with disseminated carbonates 
and segregated as few fine soft masses and 
concretions; moderately alkaline (pH 8.0); clear 
smooth boundary. 

A2—8 to 14 inches; grayish brown (10YR 5/2) fine 
sandy loam very dark grayish brown (10YR 3/2) 
moist; weak medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine roots; few very fine tubular 
and common very fine interstitial pores; slightly 
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effervescent with disseminated carbonates and 
segregated as few fine soft masses and 
concretions; moderately alkaline (pH 8.0); clear 
wavy boundary. 

Ak—14 to 24 inches; grayish brown (10YR 5/2) fine 
sandy loam, dark brown (10YR 3/3) moist; weak 
medium subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; 
common very fine roots; few very fine tubular and 
common very fine interstitial pores; strongly 
effervescent with disseminated carbonates and 
segregated as few fine soft masses and 
concretions; moderately alkaline (pH 8.0); clear 
smooth boundary. 

Ck—24 to 31 inches; light brownish gray (10YR 6/2) 
sandy loam, dark brown (10YR 3/3) moist; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; common very fine roots; few very 
fine tubular and interstitial pores; strongly 
effervescent with disseminated carbonates and 
segregated as common fine soft masses and 
concretions; moderately alkaline (pH 8.0); abrupt 
wavy boundary. 

Cr—31 inches; strongly weathered calcareous 
sandstone. 


Typical pedon location: Merced County, California; 
about 6 miles west southwest of the city of Gustine, 
600 feet east and 550 feet north of the SW corner of 
section 21, T. 8 S., R. 9 E., Howard Ranch 7.5 minute 
quadrangle. 


Range in Characteristics 


Depth to the paralithic contact ranges from 20 to 40 
inches. Clay content is 12 to 18. The soils are slightly 
alkaline or moderately alkaline. Segregated 
carbonates are throughout most pedons as soft 
masses, filaments, or concretions. 

The A horizon is 10YR 3/2, 3/3, 4/2, 4/3, 5/2, or 5/3. 
Moist color is 10YR 2/2, 3/2, or 3/3. The content of 
organic matter is 1 to 3 percent. This horizon is slightly 
effervescent to strongly effervescent. 

The C horizon is 10YR 4/3, 5/3, 5/4, 6/2, or 6/3. 
Moist color is 10YR 3/8, 3/4, 4/3, or 4/4. Texture is 
sandy loam, fine sandy loam, or loam. This horizon is 
strongly effervescent to violently effervescent. 


Orognen Series 


The Orognen series consists of very deep, well 
drained soils are on high elevation and uplifted 
dissected terraces. These soils formed in alluvium 
from mixed rock sources. Slope ranges from 8 to 50 
percent. 
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Taxonomic class: Fine, mixed, superactive, thermic 
Typic Palexeralfs 


Typical Pedon 
Orognen sandy loam, 8 to 30 percent slopes 


Ai— to 5 inches; light brown (7.5YR 6/4) sandy 
loam, brown (7.5YR 4/4) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common very 
fine roots and few fine roots; few very fine tubular 
and interstitial pores; 10 percent gravel; slightly 
alkaline (pH 7.6); clear wavy boundary. 

Bt—5 to 19 inches; brown (7.5YR 5/4) gravelly sandy 
clay loam, brown (7.5YR 4/4) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
sticky and plastic; few very fine roots; common 
very fine tubular pores and few very fine interstitial 
pores; 15 percent gravel; slightly alkaline (pH 7.6); 
abrupt smooth boundary. 

2Bt1—19 to 33 inches; reddish brown (5YR 5/4) clay, 
reddish brown (5YR 4/4) moist; weak medium 
subangular blocky structure; hard, firm, very sticky 
and very plastic; few very fine roots; common very 
fine tubular pores and few very fine interstitial 
pores; few moderately thick clay films on ped 
faces and lining pores; 10 percent gravel; slightly 
alkaline (pH 7.8); clear wavy boundary. 

2Bt2—33 to 47 inches; brown (7.5YR 5/4) clay, brown 
(7.5YR 4/4) moist; moderate medium subangular 
blocky structure; extremely hard, very firm, very 
sticky and very plastic; common very fine tubular 
pores; few moderately thick clay films on ped 
faces and lining pores; 10 percent gravel; slightly 
alkaline (pH 7.8); clear smooth boundary. 

2Bt3—47 to 60 inches; light brown (7.5YR 6/4) clay 
loam, reddish brown (7.5YR 5/4) moist; moderate 
medium subangular blocky structure; extremely 
hard, very firm, very sticky and very plastic; 
common very fine tubular pores; few moderately 
thick clay films on ped faces and lining pores; 10 
percent gravel; moderately alkaline (pH 8.0); 
abrupt smooth boundary. 


Typical pedon location: Stanislaus County, 
California; 900 feet north and 1,750 feet west of the 
southeast corner of section 6, T. 5 S., R. 6 E., 37 
degrees 31 minutes 31 seconds north latitude, 121 
degrees 20 minutes 44 seconds west longtitude, Solyo 
7.5 minute quadrangle. 


Range in Characteristics 


The A horizon is 7.5YR 5/4 or 6/4 or 10YR 5/8 or 
6/4. Moist color is 7.5 YR 3/4, 4/4, or 5/4 or 10YR 3/2, 
3/8, or 4/4. Texture is sandy loam, loam, sandy clay 
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loam, gravelly sandy clay loam, or gravelly clay loam. 
Reaction is neutral or slightly alkaline. 

The Bt horizon is 5YR 4/4, 4/6, or 5/4 or 7.5YR 5/4 
or 6/4. Moist color is 5YR 3/4, 4/4, or 4/6 or 7.5YR 4/4 
or 5/4. Texture is clay, sandy clay, clay loam, gravelly 
clay, or gravelly clay loam. Reaction is neutral to 
moderately alkaline. 

The Orognen soils in map units 290 and 291 are 
taxadjuncts to the series and classify as fine, mixed, 
thermic Mollic Palexeralfs. They have more than 1 
percent organic matter in the upper 6 inches and have 
a surface layer of gravelly clay loam. These 
differences, however, do not significantly affect the use 
and management of the soils. 


Pedcat Series 


The Pedcat series consists of very deep, poorly 
drained soils on low alluvial fans. These soils formed in 
alluvium from sedimentary rock sources. Slope ranges 
from 0 to 2 percent. 

Taxonomic class: Fine, mixed, superactive, thermic 
Aquic Natrixeralfs 


Typical Pedon 
Pedcat clay loam, 0 to 2 percent slopes, rarely flooded 


A—9O to 3 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium subangular blocky structure; 
hard, firm, sticky and plastic; many fine roots; few 
very fine and fine tubular pores; neutral (pH 7.0); 
clear smooth boundary. 

E—3 to 7 inches; grayish brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 4/2) moist; moderate 
medium subangular blocky structure; hard, firm, 
sticky and plastic; common fine roots; common 
very fine tubular pores; few fine very dark gray 
(10YR 3/1) manganese stains; neutral (pH 7.0); 
clear smooth boundary. 

Btkni—7 to 25 inches; brown (10YR 5/3) and 
yellowish brown (10YR 5/4) clay, dark grayish 
brown (10YR 4/2) moist; few fine distinct dark 
brown (7.5 YR 3/3) masses of iron accumulations, 
moist; strong medium subangular blocky structure; 
hard, firm, very sticky and very plastic; few very 
fine roots; few very fine tubular pores; common 
moderately thick clay films lining pores; strongly 
effervescent with segregations of carbonates in 
few fine soft masses; moderately alkaline (pH 8.2); 
abrupt wavy boundary. 

Btkn2—25 to 36 inches; yellowish brown (10YR 5/4) 
clay, brown (10YR 4/3) moist; few fine distinct dark 
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brown (7.5YR 3/2) masses of iron accumulations, 
moist; moderate medium subangular blocky 
structure; slightly hard, firm, very sticky and 
plastic; few very fine roots; few very fine tubular 
pores; few moderately thick clay films on ped 
faces; violently effervescent with segregations of 
carbonates in common fine soft masses; few fine 
very dark gray (10YR 3/1) manganese stains; 
strongly alkaline (pH 8.8); clear smooth 
boundary. 

Btkn3—36 to 51 inches; light yellowish brown (10YR 
6/4) clay loam, yellowish brown (10YR 5/4) moist; 
few fine distinct dark brown (7.5YR 3/4) masses of 
iron accumulations, moist; weak medium 
subangular blocky structure; slightly hard, friable, 
sticky and plastic; few very fine tubular pores; few 
thin clay films on ped faces; violently effervescent 
with segregations of carbonates in common fine 
soft masses; few fine very dark gray (10YR 3/1) 
manganese stains; strongly alkaline (pH 8.9); clear 
smooth boundary. 

C—51 to 60 inches; light yellowish brown (10YR 6/4) 
clay loam, brown (10YR 4/3) moist; weak 
moderate subangular blocky structure; slightly 
hard, friable, sticky and very plastic; few very fine 
roots; many very fine tubular pores; violently 
effervescent with disseminated carbonates; few 
fine very dark gray (10YR 3/1) manganese stains; 
strongly alkaline (pH 9.0). 


Typical pedon location: Stanislaus County, 
California; about 1 mile northwest of Hills Ferry and 
200 feet east of Azevedo Road.; 1,900 feet south and 
200 feet east of the northwest corner of section 4, T. 7 
S., R. 9 E., Gustine Quadrangle. 


Range in Characteristics 


The altered water table is artificially drained and 
maintained at a depth of 3.5 to 5 feet. 

The A and E horizons are 10YR 4/2, 5/2, 5/3, 6/2, 
6/4, 7A, 7/3, or 7/4. Moist color is 10YR 2/2, 3/2, 3/3, 
4/2, 4/3, 5/3, or 6/4. Reaction is neutral or slightly 
alkaline. 

The Btkn horizon is 10YR 4/2, 5/1, 5/2, 5/3, 5/4, 
6/2, 6/3, 6/4, or 6/6. Moist color is 10YR 3/2, 3/8, 4/2, 
4/3, 4/4, 5/3, or 5/4. Texture is clay, silty clay loam, clay 
loam, or silty clay. Reaction is moderately alkaline or 
strongly alkaline. 

The C horizon is 10YR 5/4, 6/4, 6/6, 7/3, 7/4, 7/6, or 
8/6 or 2.5Y 5/4, 6/4, or 7/4. Moist color is 10YR 4/3, 
4/4, 4/6, 5/4, 5/6, 6/4, or 7/4 or 2.5Y 3/2, 4/2, 4/4, or 
5/2. Texture is clay loam to clay. Reaction is 
moderately alkaline or strongly alkaline. 
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Quinto Series 


The Quinto series consists of shallow, somewhat 
excessively drained soils on. These soils formed in 
material weathered from sandstone conglomerate. 
Slope ranges from 30 to 75 percent. 

Taxonomic class: Loamy, mixed, superactive, 
thermic Lithic Mollic Haploxeralfs 


Typical Pedon 


Quinto gravelly sandy loam, in an area of Quinto-Rock 
outcrop complex, 50 to 75 percent slopes 


A—0 to 6 inches; yellowish brown (10YR 5/4) gravelly 
sandy loam, dark yellowish brown (10YR 3/4) 
moist; moderate fine and medium subangular 
blocky structure; soft, very friable, sticky and 
slightly plastic; common very fine roots; few very 
fine tubular pores; 15 percent gravel; neutral (pH 
7.0); clear smooth boundary. 

Bt—6 to 17 inches; brown (7.5YR 5/4) gravelly sandy 
clay loam, brown (7.5YR 4/4) moist; moderate 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and plastic; common very 
fine roots; few very fine tubular pores; few thin clay 
films bridging sand grains; neutral (pH 7.0); clear 
smooth boundary. 

R—17 inches; sandstone conglomerate bedrock. 


Typical pedon location: Merced County, California, 
about 11 miles west-southwest of the city of Gustine, 
in Quinto Creek Canyon, about 2,200 feet southeast of 
the Merced County-Stanislaus County boundary, 200 
feet upslope (north) from Quinto Creek, 2,600 feet 
east and 900 feet south of the northwest corner of 
section 11, T. 9 S., R. 7 E., Crevison Peak 
Quadrangle 


Range in Characteristics 


Depth to a lithic contact ranges from 10 to 20 
inches. About 25 to 50 percent of the original surface 
horizon has been lost through erosion. The content of 
rounded or angular rock fragments, mainly gravel, 
ranges from 15 to 35 percent throughout the 
profile. 

The A horizon is 5YR 5/4; 7.5YR 4/6 or 5/4; or 
10YR 5/3, 5/4, 6/3, or 6/4. Moist color is SYR 3/4, 
7.5YR 3/4, or 10YR 3/4. Clay content is 10 to 20 
percent. Reaction is slightly acid or neutral. The 
content of organic matter is 1 to 3 percent. 

The Bt horizon is 5YR 5/8, 5/4, or 5/6; 7.5 YR 5/3, 
5/4, or 6/4; or 10YR 5/4, 6/3, or 6/4. Moist color is 5YR 
3/3, 3/4, 4/4, or 4/6; 7.5YR 3/4, 4/4, 4/6, or 5/4; or 
10YR 4/3 or 4/4. Clay content is 20 to 35 percent. 
Reaction is slightly acid to slightly alkaline. 
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San Timoteo Series 


The San Timoteo series consists of moderately 
deep, somewhat excessively drained soils on 
mountains. These soils formed in material weathered 
from calcareous sandstone or shale. Slope ranges 
from 30 to 75 percent. 

Taxonomic class: Coarse-loamy, mixed, 
superactive, calcareous, thermic Typic Xerorthents 


Typical Pedon 


San Timoteo sandy loam, in an area of Wisflat- 
Arburua-San Timoteo complex, 50 to 75 percent 
slopes 


A—0 to 5 inches; light brownish gray (10YR 6/2) sandy 
loam, brown (10YR 5/3) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
and few fine roots; many very fine interstitial 
pores, common very fine and common fine tubular 
pores; slightly alkaline (pH 7.5); gradual smooth 
boundary. 

C1—5 to 15 inches; pale brown (10YR 6/8) loam, 
brown (10YR 5/3) moist; massive; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine and few fine roots; common very fine and 
few fine tubular pores; slightly effervescent; 
moderately alkaline (pH 7.9); clear smooth 
boundary. 

C2—15 to 22 inches; pale brown (10YR 6/3) loam, 
brown (10YR 4/3) moist; massive; soft, very 
friable, slightly sticky and slightly plastic; few very 
fine roots; common very fine tubular and interstitial 
pores; strongly effervescent; moderately alkaline 
(pH 8.0); abrupt wavy boundary. 

Cr—22 inches; yellowish brown (10YR 5/4) highly 
fractured medium grained calcareous sandstone. 


Typical pedon location: Stanislaus County, 
California; 2,500 feet north and 3,900 feet east of the 
southwest corner of section 12, T. 5 S., R. 6 E., 37 
degrees 30 minutes 47 seconds north latitude, 121 
degrees 15 minutes 00 seconds west longtitude, Solyo 
7.5 minute quadrangle. 


Range in Characteristics 


Depth to calcareous sandstone ranges from 20 to 
40 inches. The soils have 8 to 18 percent clay. 
Reaction is slightly alkaline or moderately alkaline. 

The A horizon is 10YR 5/2, 5/3, 6/2, 6/3, or 7/2 or 
2.5Y 5/2. Moist color is 10YR 4/3 or 5/3. 

The C horizon is 10YR 5/3, 5/4, 6/2, 6/3, 6/4, 7/2, or 
7/3 or 2.5Y 6/2. Moist color is 10YR 4/3, 5/2, or 5/3. 
Texture is sandy loam or loam. 


Stanislaus County, California, Western Part 


Sehorn Series 


The Sehorn series consists of moderately deep, 
well drained soils on mountains. These soils formed in 
material weathered from sandstone and shale. Slope 
ranges from 30 to 50 percent. 

Taxonomic class: Fine, smectitic, thermic Aridic 
Haploxererts 


Typical Pedon 


Sehorn clay, in an area of Sehorn-Contra Costa 
complex, 30 to 50 percent slopes 


A1—0 to 3 inches; yellowish brown (10YR 5/4) clay, 
dark yellowish brown (10YR 4/4) moist; strong 
medium subangular blocky structure; hard, friable, 
sticky and plastic; common very fine roots; 
common very fine tubular pores; neutral (pH 6.8); 
clear smooth boundary. 

A2—3 to 7 inches; yellowish brown (10YR 5/4) clay, 
dark yellowish brown (10YR 4/4) moist; strong 
coarse and very coarse angular blocky structure; 
extremely hard, friable, very sticky and very 
plastic; few very fine roots; common very fine 
tubular pores; neutral (pH 7.0); clear smooth 
boundary. 

Bss1—7 to 21 inches; yellowish brown (10YR 5/4) 
clay, dark yellowish brown (10YR 4/4) moist; 
strong coarse and very coarse prismatic structure; 
very hard, friable, sticky and very plastic; few very 
fine roots; few very fine tubular pores; common 
slickensides; neutral (pH 7.0); gradual smooth 
wavy boundary. 

Bss2—21 to 26 inches; strong brown (7.5YR 5/6) clay, 
light yellowish brown (10YR 6/4) moist; moderate 
coarse subangular blocky structure; very hard, 
friable, sticky and very plastic; few very fine roots; 
common very fine tubular pores; common 
slickensides; neutral (pH 7.0); gradual irregular 
boundary. 

R—26 inches; hard fractured shale. 


Typical pedon location: Merced County, California; 
1,400 feet west and 800 feet south of the northeast 
corner of section 11, T. 9 S., R. 7 E., Crevision Peak 
7.5 minute quadrangle. 


Range in Characteristics 


Depth to the bedrock is 20 to 40 inches. Cracks */s 
to 1 inch wide develop in the soils during late May and 
June. They remain open until October and November 
and are closed during the rest of the year. The cracks 
extend from the surface to a depth of 20 inches or 
down to shale bedrock. 

The A horizon is 10YR 5/3 or 5/4 or 7.5YR 5/4 or 
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5/6. Moist color is 10YR 4/3 or 4/4 or 7.5YR 4/4 or 4/6. 
Reaction is slightly acid or neutral. 

The Bss horizon is 10YR 5/4 or 6/4 or 7.5 YR 5/4 or 
5/6. Moist color is 10YR 4/4 or 5/6 or 7.5YR 4/4 or 
4/6. Reaction is neutral or slightly alkaline. 

The Sehorn soils in this survey area have hue of 
7.5YR, which is outside the range of the series. This 
difference, however, does not effect the use and 
management of the soils. 


Stomar Series 


The Stomar series consists of very deep, well 
drained soils on dissected alluvial fans. These soils 
formed in alluvium from sedimentary rock sources. 
Slope ranges from 0 to 2 percent. 

Taxonomic class: Fine, smectitic, thermic Mollic 
Haploxeralfs 


Typical Pedon 
Stomar clay loam, 0 to 2 percent slopes 


Ap—O to 11 inches; yellowish brown (10YR 5/4) clay 
loam, dark brown (10 YR 3/3) moist; massive; 
hard, friable, slightly sticky and slightly plastic; 
many very fine roots; many very fine interstitial 
pores; organic carbon of 1.2 (UC Davis Lab.) 
neutral (pH 6.8); clear smooth boundary. 

A—11 to 20 inches; yellowish brown (10YR 5/4) clay 
loam, dark grayish brown (10YR 4/2) moist; hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; many very fine interstitial pores; 
neutral (pH 6.8); clear smooth boundary. 

Bt1—20 to 26 inches; yellowish brown (10YR 5/4) clay 
loam, brown (10YR 4/3) moist; weak coarse 
angular blocky structure parting to weak fine 
subangular blocky; hard, firm, slightly sticky and 
slightly plastic; common very fine roots; common 
very fine tubular pores; many thin clay films on 
faces of peds and lining pores; neutral (pH 7.1); 
gradual wavy boundary. 

Bt2—26 to 38 inches; yellowish brown (10YR 5/4) clay, 
brown (10YR 4/3) moist; moderate coarse angular 
blocky structure parting to weak fine subangular 
blocky; very hard, firm, sticky and plastic; common 
very fine roots; common fine and very fine tubular 
and interstitial pores; many moderately thick clay 
films on ped faces and lining pores and as bridges 
between mineral grains; slightly alkaline (pH 7.5); 
abrupt smooth boundary. 

Btk—38 to 60 inches; light yellowish brown (10 YR 6/4) 
clay loam, dark yellowish brown (10 YR 4/4) moist; 
massive; hard, firm, slightly sticky and slightly 
plastic; few very fine roots; many fine and very fine 
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tubular and interstitial pores; many moderately 
thick clay films lining pores and as bridges 
between mineral grains; slightly calcareous with 
lime disseminated and as few fine threads; thin, 
discontinuous lenses of silt or silt loam; slightly 
alkaline (pH 7.8). 


Typical pedon location: Stanislaus County, 
California; 0.25 mile south of Marshall Hoad and 
0.25 mile east of Davis Road; 1,300 feet south and 
1,500 feet east of the northwest corner of section 8, 
T. 6 S., R. 8 E., 37 degrees 25 minutes 52 seconds 
north latitude, 121 degrees 06 minutes 53 seconds 
west longtitude, Crows Landing 7.5 minute 
quadrangle. 


Range in Characteristics 


Depth to the Btk horizon is 26 to 50 inches. The 
content of organic matter in the upper 10 inches is 1 to 
2 percent. 

The A horizon is 10۷۴ 5/1, 5/2, 5/3, 5/4, 4/1, 4/2, or 
4/3; 7.5 YR 5/4; or 2.5۷ 5/2. Moist color is 10YR 3/1, 
3/2, or 3/3 or 7.5 YR 3/3. Texture is loam, clay loam, or 
silty clay loam. 

The Bt horizon is 10YR 4/1, 4/2, 5/2, 5/3, 6/3, 5/4, 
6/4, or 6/2; 7.5 YR 5/4 or 6/4; or 2.5۷ 5/2 or 5/4. Moist 
color is 10YR 3/1, 3/2, 3/3, 4/2, 4/8, 4/4, 4/6, 5/2, or 
5/3; 7.5 YR 4/8, 4/4, or 5/8; or 2.5Y 4/4, 4/2, or 3/2. 
Texture is clay loam, clay, or gravelly clay. Reaction is 
neutral to moderately alkaline. 

The Btk horizon is 10YR 5/3, 5/4, 5/6, 6/3, or 6/4; 
7.5YH 5/4; or 2.5Y 6/4 or 7/4. Moist color is 10YR 6/4, 
5/6, 5/4, 5/3, 4/4, 4/3, or 3/3; 7.5YR 4/4; or 2.5Y 5/4. 
Texture is clay, clay loam, silty clay loam, or gravelly 
clay loam. Reaction is slightly alkaline or moderately 
alkaline. 


Stonyford Series 


The Stonyford series consists of shallow, well 
drained soils on mountains. These soils formed in 
material weathered from hard igneous rock. Slope 
ranges from 15 to 50 percent. 

Taxonomic class: Loamy, mixed, superactive, 
thermic Lithic Haploxeraifs 


Typical Pedon 
Stonyford gravelly loam, 15 to 50 percent slopes 


A—0 to 6 inches; brown (7.5YR 5/4) gravelly loam, 
dark brown (7.5YR 3/4) moist; moderate medium 
and coarse subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; 
common very fine roots; common very fine 
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interstitial pores; neutral (pH 6.8); clear wavy 
boundary. 

Bti—6 to 12 inches; brown (7.5YR 5/4) gravelly clay 
loam, brown (7.5YR 4/4) moist; strong medium 
and coarse subangular blocky structure; hard, 
friable, sticky and plastic; common very fine and 
fine roots; common very fine tubular pores; neutral 
(pH 7.0); clear wavy boundary. 

Bt2—12 to 17 inches; light brown (7.5YR 6/4) gravelly 
clay loam, brown (7.5YR 4/4) moist; strong 
medium and coarse subangular blocky structure; 
hard, friable, sticky and plastic; common very fine 
and fine roots; common very fine tubular pores; 
neutral (pH 7.0); clear wavy boundary. 

R—17 inches; white (10YR 8/1) and black (N 2/0) 
mottled hard fractured igneous rock. 


Typical pedon location: Stanislaus County, 
California; 1,800 feet south and 2,600 feet east of the 
northwest corner of section 24, T. 6 S., R. 5 E., 37 
degrees 23 minutes 32 seconds north latitude, 121 
degrees 22 minutes 38 seconds west longtitude, Mt. 
Boardman 7.5 minute quadrangle. 


Range in Characteristics 


Depth to hard igneous rock is 10 to 20 inches. The 
soils have wide variations in depth within short 
distances. 

The A horizon is 7.5YR 5/2, 5/4, or 6/4. Moist color 
is 7.5YR 3/2 or 3/4. Reaction is neutral. Gravel content 
is 15 to 35 percent. 

The Bt horizon is 7.5YR 6/4, 5/4, or 4/4 or SYR 4/4. 
Moist color is 7.5YR 3/4 or 4/4 or 5YR 3/4. Reaction is 
neutral. Gravel content is 15 to 35 percent. 

The Stonyford soils in this survey area have lower 
rainfall than is defined as the range for the series and 
may have a higher base saturation. These differences, 
however, do not significantly affect the use and 
management of the soils. 


Vallecitos Series 


The Vallecitos series consists of shallow, well 
drained soils dominantly on south-facing slopes on 
mountains. These soils formed in material weathered 
from sandstone. Slope ranges from 30 to 75 percent. 

Taxonomic class: Clayey, smectitic, thermic Lithic 
Ruptic-Xerochreptic Haploxeralfs 


Typical Pedon 


Vallecitos gravelly loam, in an area of Honker- 
Vallecitos-Honker,eroded,complex, 30 to 50 percent 
slopes 


Stanislaus County, California, Western Part 


A—O to 7 inches; brown (7.5YR 5/4) gravelly loam, 
dark brown (7.5YR 3/4) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few fine and very 
fine roots; common very fine interstitial pores and 
few very fine tubular pores; 25 percent gravel; 
neutral (pH 6.9); abrupt wavy boundary. 

Bt1—7 to 16 inches; brown (7.5YR 5/4) gravelly clay, 
brown (7.5YR 4/4) moist; moderate medium 
subangular blocky structure; hard, friable, sticky 
and plastic; common fine and very fine roots; 
common very fine tubular and interstitial pores; 
few thin clay films on faces of peds and clay films 
lining tubular and interstitial pores; 25 percent 
gravel; neutral (pH 7.3); abrupt wavy boundary. 

R—16 inches; brown (7.5 YR 5/4) fractured hard 
sandstone. 


Typical pedon location: Stanislaus County, 
California; 2,650 feet north and 2,350 feet east of the 
southwest corner of section 28, T. 5 S., R. 5 E., 37 
degrees 28 minutes 15 seconds north latitude, 121 
degrees 18 minutes 50 seconds west longtitude, 
Copper Mountain 7.5 minute quadrangle. 


Range in Characteristics 


Depth to hard sandstone ranges from 10 to 20 
inches. 

The A horizon is 7.5YR 5/2, 5/4, or 6/2 or 10YR 5/2, 
5/3, 5/4, or 6/3. Moist color is 7.5YR 3/2, 3/4, or 4/2 or 
10YR 3/3, 4/2, or 4/3. Content of gravel is 15 to 25 
percent. 

The Bt horizon is 5YR 5/4, 5/6, 6/8, or 6/4; 7.5YR 
4/4, 5/4, 6/2, or 6/4; or 10YR 4/3, 6/2, or 6/3. Moist 
color is SYR 4/3 or 4/4; 7.5 YR 4/2 or 4/4; or 10YR 3/3, 
4/2, or 4/3. Texture is gravelly loam or gravelly clay. 
Content of gravel is 15 to 30 percent. 


Vaquero Series 


The Vaquero series consists of moderately deep, 
well drained soils on mountains. These soils formed in 
material weathered from sandstone. Slope ranges 
from 8 to 50 percent. 

Taxonomic class: Fine, smectitic, thermic Aridic 
Haploxererts 


Typical Pedon 


Vaquero clay, in an area of Alo-Vaquero complex, 30 
to 50 percent slopes 


A—0 to 6 inches; grayish brown (10YR 5/2) clay, dark 
grayish brown (10YR 4/2) moist; moderate 
medium subangular blocky structure; slightly hard, 
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firm, sticky and plastic; many very fine roots; 
common very fine tubular pores; pressure faces; 
slightly effervescent with disseminated 
carbonates; slightly alkaline (pH 7.4); clear smooth 
boundary. 

Bss—6 to 13 inches; brown (10YR 5/3) clay, dark 
brown (10YR 4/3) moist; moderate medium 
prismatic structure; hard, firm, sticky and very 
plastic; common very fine roots; common very fine 
tubular pores; dark gray (10YR 4/1) manganese 
concretions; common intersecting slickensides; 
slightly effervescent with disseminated 
carbonates; slightly alkaline (pH 7.4); clear smooth 
boundary. 

Bssk1—13 to 21 inches; brown (10 YR 5/3) clay, olive 
brown (2.5Y 4/4) moist; moderate medium 
prismatic structure; hard, firm, sticky and very 
plastic; few very fine roots; common very fine 
tubular pores; few fine crystals of gypsum; strongly 
effervescent with segregations of carbonates in 
few fine soft masses; common intersecting 
slickensides; slightly alkaline (pH 7.4); clear wavy 
boundary. 

Bssk2—21 to 35 inches; brown (10YR 5/3) clay, olive 
brown (2.5Y 4/4) moist; moderate medium 
prismatic structure; hard, firm, sticky and very 
plastic; common very fine tubular pores; few fine 
crystals of gypsum; strongly effervescent with 
segregations of carbonates in common medium 
soft masses and in few fine filaments; common 
intersecting slickensides; slightly alkaline (pH 7.5); 
clear smooth boundary. 

Cr—35 inches; light gray (10YR 7/2) and grayish 
brown (10YR 5/2) highly weathered calcareous 
sandstone. 


Typical pedon location: Stanislaus County, 
California; 400 feet south and 4,200 feet east of the 
northwest corner of section 13, T. 5 S., R. 6 E., 37 
degrees 30 minutes 23 seconds north latitude, 121 
degrees 15 minutes 11 seconds west longtitude, Solyo 
7.5 minute quadrangle. 


Range in Characteristics 


Depth to soft sandstone ranges from 20 to 40 
inches. 

The A horizon is 10YR 5/2, 5/3, 6/2, or 6/3 or 2.5Y 
5/2 or 6/2. Moist color is 10YR 4/2 or 5/8 or 2.5Y 4/2 or 
5/2. Reaction is neutral to moderately alkaline. 

The Bss or Bssk horizon is 10YR 5/2, 5/3, 6/2, or 
6/3 or 2.5Y 5/2 or 6/2. Moist color is 10YR 4/2, 4/3, or 
5/3 or 2.5Y 4/2, 4/4, or 5/4. Texture is clay or silty clay. 
Effervescence is slight to moderate. The calcium 
carbonate equivalent ranges from 1.0 to 3.0 percent. 
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The exchangeable sodium percentage is 15 to 25, and 
electrical conductivity is 4 to 16 mmhos/cm.. Reaction 
is slightly alkaline to strongly alkaline. 


Veritas Series 


The Veritas series consists of moderately well 
drained soils on low fan terraces. These soils are deep 
to a hardpan. They formed in alluvium from mixed rock 
sources. Slope ranges from 0 to 2 percent. 

Taxonomic class: Coarse-loamy, mixed, 
superactive, thermic Typic Haploxerolls 


Typical Pedon 


Veritas sandy loam, 0 to 2 percent slopes, rarely 
flooded 


Ap—O to 10 inches; grayish brown (10YR 5/2) sandy 
loam, very dark grayish brown (10 YR 3/2) moist; 
weak medium subangular blocky structure; hard, 
friable, slightly sticky and slightly plastic; few very 
fine and common fine roots; few very fine 
interstitial pores; slightly alkaline (pH 7.4); clear 
smooth boundary. 

A—10 to 21 inches; brown (10YR 5/3) sandy loam, 
dark brown (10 YR 3/3) moist; weak medium 
angular blocky structure; hard, very friable, slightly 
sticky and slightly plastic; common very fine and 
fine roots; many very fine interstitial pores; slightly 
alkaline (pH 7.4); clear smooth boundary. 

Bw—21 to 33 inches; brown (10YR 5/3) sandy loam, 
brown (10YR 4/3) moist; weak medium angular 
blocky structure; hard, very friable, slightly sticky 
and slightly plastic; few fine roots; many very fine 
interstitial pores; few medium distinct yellowish 
brown (10YR 5/4) and dark yellowish brown 
(10YR 3/4) masses of iron accumulations moist; 
slightly effervescent; slightly alkaline (pH 7.7); 
gradual smooth boundary. 

Bk—33 to 41 inches; pale brown (10YR 6/3) sandy 
loam, brown (10YR 5/3) moist; massive; hard, very 
friable, slightly sticky and slightly plastic; few very 
fine roots; few very fine and fine tubular pores; few 
medium distinct yellowish brown (10YR 5/4) and 
dark yellowish brown (10YR 3/4) masses of iron 
accumulations moist; strongly effervescent with 
segregations of carbonates in few medium soft 
masses and disseminated carbonates; slightly 
alkaline (pH 7.8); abrupt wavy boundary. 

2Bkqm—41 to 60 inches; light gray (10YR 7/2) weakly 
to strongly cemented hardpan, brown (10YR 5/3) 
moist; many fine distinct dark brown (10YR 3/3) 
and yellowish brown (10YR 5/4) masses of iron 
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accumulations, moist; massive; brittle; no roots 
observed; few fine tubular pores; 70 to 80 percent 
silica cementation within the matrix; strongly 
effervescent; strongly alkaline (pH 8.8). 


Typical pedon location: Stanislaus County, 
California; 37 degrees 35 minutes 43 seconds north 
latitude, 121 degrees 11 minutes 13 seconds west 
longtitude (in an unsectioned area), Westley 7.5 
minute quadrangle. 


Range in Characteristics 


Depth to a hardpan is 40 to 60 inches. Distinct or 
prominent iron accumulations are at a depth of 30 to 
40 inches. Gravel content is 0 to 5 percent. 

The A horizon is 10YR 4/2, 5/1, 5/2, or 5/3. Moist 
color is 10YR 3/1, 3/2, or 3/3. Reaction is slightly 
alkaline or moderately alkaline. Some pedons have 
an overwash of silty clay loam 15 to 19 inches thick. 

The Bw and Bk horizons are 10YR 5/1, 5/3, 5/4, 
6/2, 6/3, or 6/4 or 2.5Y 6/2. Moist color is 10YR 4/1, 
4/2, 4/8, or 5/3 or 2.5Y 4/2 or 4/4. Texture is fine sandy 
loam or sandy loam. Reaction is slightly alkaline or 
moderately alkaline. 

The 2Bkqm horizon is a hardpan that is strongly 
cemented to indurated in the laminar capping and 
weakly to strongly cemented in the underlying 
material. The silica cementation within the matrix of 
this horizon is 50 to 90 percent. 


Vernalis Series 


The Vernalis series consists of very deep, well 
drained soils on alluvial fans. These soils formed in 
alluvium from mixed rock sources. Slope ranges from 
0 to 2 percent. 

Taxonomic class: Fine-loamy, mixed, superactive, 
thermic Calcic Haploxerepts 


Typical Pedon 
Vernalis clay loam, 0 to 2 percent slopes 


Ap—O0 to 10 inches; brown (10YR 5/3) clay loam, dark 
grayish brown (10YR 4/2) moist; weak fine 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; many medium and very 
fine roots; many medium and very fine tubular and 
interstitial pores; neutral (pH 6.8); clear smooth 
boundary. 

A—10 to 20 inches; brown (10 YR 5/3) clay loam, dark 
grayish brown (10YR 4/2) moist; weak fine 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; many very fine roots; 


Stanislaus County, California, Western Part 


many medium and very fine tubular and interstitial 
pores; neutral (pH 7.0); clear smooth boundary. 

Bt—20 to 34 inches; yellowish brown (10 YR 5/4) clay 
loam, brown (10YR 5/3) moist; weak medium 
subangular blocky structure; hard, friable, slightly 
sticky and nonplastic; many very fine roots; many 
medium and very fine tubular pores; common thin 
clay films lining pores; lower part slightly 
effervescent with disseminated carbonates; 
slightly alkaline (pH 7.6); clear smooth boundary. 

Btk1—34 to 46 inches; yellowish brown (10YR 5/4) 
clay loam, yellowish brown (10YR 5/4) moist; 
weak medium subangular blocky structure; hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; many medium and very fine 
tubular pores; common thin clay films lining pores; 
slightly effervescent with disseminated carbonates 
and occasional segregations of carbonates in 
common fine seams; moderately alkaline (pH 8.0); 
gradual wavy boundary. 

Btk2—46 to 62 inches; light yellowish brown (10YR 
6/4) clay loam, yellowish brown (10YR 5/4) moist; 
massive; hard, friable, slightly sticky and slightly 
plastic; few very fine roots; many medium and very 
fine tubular pores; few thin clay films lining pores; 
strongly effervescent with disseminated 
carbonates and in common fine seams; 
moderately alkaline (pH 8.2). 


Typical pedon location: Stanislaus County, 
California; 100 feet south and 1,055 feet west of the 
northeast corner of section 7, T. 6 S., R. 8 E., 37 
degrees 26 minutes 06 seconds north latitude, 121 
degrees 07 minutes 24 seconds west longtitude, 
Crows Landing 7.5 minute quadrangle. 


Range in Characteristics 


Gravel content is O to 5 percent. 

The A horizon is 10YR 5/2, 5/3, 6/2, or 6/3. Moist 
color is 10YR 3/2, 3/3, 4/2, or 4/3. Texture is loam or 
clay loam. Reaction is neutral to moderately alkaline. 

The Bt and Btk horizons are 10YR 4/3, 5/3, 5/4, 6/3, 
or 6/4. Moist color is 10YR 4/8, 4/4, 5/3, or 5/4. Texture 
is clay loam, loam, or silt loam. Reaction is neutral to 
moderately alkaline. 


Wisflat Series 


The Wisflat series consists of shallow, well drained 
soils on mountains. These soils formed in material 
weathered from sandstone. Slope ranges from 8 to 75 
percent. 
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Taxonomic class: Loamy, mixed, superactive, 
calcareous, thermic Lithic Xerorthents 


Typical Pedon 


Wisflat sandy loam, in an area of Wisflat-rock outcrop 
complex, 50 to 75 percent slopes 


A—O to 5 inches; pale brown (10YR 6/3) sandy loam, 
brown (10YR 4/3) moist; weak medium 
subangular blocky structure; soft, friable, nonsticky 
and nonplastic; common very fine and few fine 
roots; few very fine tubular and interstitial pores; 5 
percent gravel; slightly alkaline (pH 7.4); clear 
wavy boundary. 

C—5 to 10 inches; light yellowish brown (10YR 6/4) 
sandy loam, dark yellowish brown (10YH 4/4) 
moist; weak medium subangular blocky structure; 
soft, friable, nonsticky and nonplastic; common 
very fine and few fine roots; few very fine tubular 
and interstitial pores; strongly effervescent; 10 
percent graavel; slightly alkaline (pH 7.4); abrupt 
wavy boundary. 

Cr—10 to 13 inches; strongly weathered and fractured 
sandstone. 

R—13 inches; slightly weathered sandstone. 


Typical pedon location: Stanislaus County, 
California; 2,300 feet north and 1,100 feet west of the 
southeast corner of section 14, T. 5 1 7 
degrees 29 minutes 59 seconds north latitude, 121 
degrees 16 minutes 17 seconds west longtitude, 
Copper Mountain 7.5 minute quadrangle. 


Range in Characteristics 


Depth to hard sandstone is 10 to 20 inches. The 
soils have wide variations in depth within short 
distances. 

The A horizon is 10YR 5/2, 5/3, 5/4, 6/2, 6/8, or 6/4. 
Moist color is 10YR 4/2, 4/3, or 4/4. Content of gravel 
is 5 to 10 percent. Reaction is slightly alkaline or 
moderately alkaline. 

The C horizon is 10YR 5/3, 6/3, 6/4, 7/2, 7/3, or 7/4. 
Moist color is 10YR 4/4, 5/3, or 5/4 or 2.5Y 4/4 or 5/4. 
Reaction is slightly alkaline or moderately alkaline. 
Texture is sandy loam, loam, or gravelly sandy loam 
with 5 to 25 percent angular gravel and cobbles. 


Woo Series 


The Woo series consists of very deep, well drained 
soils on alluvial fans. These soils formed in alluvium 
domimantly from sedimentary rock. Slope ranges from 
0 to 2 percent. 
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Taxonomic class: Fine-loamy, mixed, superactive, 
thermic Calcic Haploxerolls 


Typical Pedon 


Woo clay loam, in an area of Carranza-Woo complex, 
O to 2 percent slopes 


Ap—0 to 8 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) moist; moderate medium 
subangular blocky structure; hard, friable, sticky 
and plastic; few very fine roots; few fine tubular 
pores; slightly effervescent with disseminated 
carbonates; moderately alkaline (pH 8.0); abrupt 
smooth boundary. 

Ak—8 to 19 inches; brown (10 YR 5/3) clay loam, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium subangular blocky structure; hard, friable, 
sticky and plastic; few very fine roots; few very fine 
tubular pores; slightly effervescent with 
disseminated and few very fine masses of 
carbonates; moderately alkaline (pH 8.0); clear 
smooth boundary. 

Ck1—19 to 41 inches; yellowish brown (10YR 5/4) 
clay loam, dark brown (10YR 3/3) moist; moderate 
medium subangular blocky structure; slightly hard, 
very friable, sticky and plastic; no roots; few very 
fine, fine, and medium tubular pores; strongly 
effervescent with disseminated carbonates with 
few fine threads and masses; moderately alkaline 
(pH 8.0); clear wavy boundary. 

Ck2—41 to 60 inches; yellowish brown (10YR 5/4) 
gravelly sandy loam, dark yellowish brown (10YR 
4/4) moist; weak medium subangular blocky 
structure; slightly hard, very friable, nonsticky and 
nonplastic; few very fine and medium tubular 
pores; strongly effervescent with disseminated 
carbonates and segregated as few fine threads 
and soft masses; moderately alkaline (pH 8.0). 


Typical pedon location: Stanislaus County, 
California; 550 feet south and 1,400 feet east of the 
northwest corner of section 25, T. 6 S., R. 7 E., 37 
degrees 23 minutes 27 seconds north latitude, 121 
degrees 09 minutes 04 seconds west longtitude, 
Patterson 7.5 minute quadrangle. 


Range in Characteristics 


The A horizon is 10YR 5/2, 5/3, or 5/4. Moist color 
is 10۷۴ 3/2 or 3/3. Reaction is slightly alkaline or 
moderately alkaline. 

The C horizon is 10YR 5/4, 6/3, or 6/4. Moist color 
is 10YR 3/2, 3/3, 3/4, or 4/4. Reaction is slightly 
alkaline or moderately alkaline with strongly to 
violently effervescent carbonates that are 
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disseminated or are segregated in fine threads or 
masses. 


Yokut Series 


The Yokut series consists of very deep, well drained 
soils on alluvial fans. These soils formed in alluvium 
from mixed rock sources. Slope ranges from O to 2 
percent. 

Taxonomic class: Loamy-skeletal, mixed, 
superactive, thermic Typic Haploxeralfs 


Typical Pedon 
Yokut sandy loam, 0 to 2 percent slopes 


Ap—0 to 11 inches; brown (10YR 4/3) sandy loam, 
dark brown (10 YR 3/3) moist; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common 
medium and few very fine roots; common very fine 
tubular pores; 5 percent gravel 5 to 20 mm in size; 
slightly acid (pH 6.2); clear smooth boundary. 

A—11 to 19 inches; brown (7.5 YR 4/4) loam, dark 
brown (7.5YR 3/4) moist; massive; slightly hard, 
friable, slightly sticky and plastic; common fine and 
very fine roots; few very fine tubular pores; 5 
percent gravel 10 to 25 mm in size; slightly acid 
(pH 6.5); abrupt smooth boundary. 

2Bt1—19 to 32 inches; brown (7.5YR 4/4) extremely 
gravelly sandy clay loam, brown (7.5YR 4/4) moist; 
massive; hard, friable, sticky and plastic; few very 
fine roots; few very fine tubular pores; common 
thick clay films in pores; 70 percent gravel 10 to 25 
mm in size; slightly alkaline (pH 7.4); gradual 
smooth boundary. 

2B12—32 to 43 inches; brown (7.5YR 4/4) extremely 
gravelly sandy clay loam, brown (7.5YR 4/4) moist; 
massive; slightly hard, friable, sticky and plastic; 
few very fine interstitial pores; many moderately 
thick and thick clay films bridging sand grains and 
coating gravel; 70 percent gravel 10 to 25 mm in 
size; slightly alkaline (pH 7.4); clear smooth 
boundary. 

2Bt3—43 to 60 inches; strong brown (7.5 YR 5/6) very 
gravelly sandy clay loam, strong brown (7.5 YR 
4/6) moist; massive; hard, friable, slightly sticky 
and slightly plastic; few very fine interstitial pores; 
common moderately thick clay films bridging sand 
grains and coating gravel; 50 percent gravel 10 to 
75 mm in size; 10 percent cobbles 75 to 150 mm 
in size; slightly alkaline (pH 7.6). 


Typical pedon location: Stanislaus County, 
California; 800 feet south and 2,500 feet west of the 
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northeast corner of section 2, T. 8 S., R. BE., 37 
degrees 16 minutes 23 seconds north latitude, 121 
degrees 03 minutes 25 seconds west longtitude, 
Newman 7.5 minute quadrangle. 


Range in Characteristics 


The content of rock fragments ranges from 0 to 10 
percent in the A horizon and from 50 to 80 percent in 
the 2Bt horizon. 

The Ap and A horizons are 7.5 YR 4/2, 4/4, or 5/6 or 
10YR 4/2, 4/8, 5/4, 6/8, or 6/4. Moist color is 7.5YR 3/2 
or 3/4 or 10YR 3/2, 3/3, 3/4, 4/3, or 4/4. Reaction is 
moderately acid to neutral. Texture is sandy loam or 
loam in the upper part and loam or sandy clay loam in 
the lower part. 

The 2Bt horizon is 7.5 YR 4/2, 4/4, 5/4, 5/6, or 6/4 or 
10YR 4/8, 4/4, 5/2, 5/4, or 6/4. Moist color is 7.5YR 
3/2, 3/4, 4/4, 4/6, 5/4, or 5/6 or 10YH 3/2, 3/3, 3/4, 4/3, 
or 4/4. Reaction is slightly alkaline or moderately 
alkaline. Texture is extremely gravelly loam, extremely 
gravelly sandy clay loam, very gravelly loam, or very 
gravelly sandy clay loam. 


Zacharias Series 


The Zacharias series consists of very deep, well 
drained soils on alluvial fans and low stream terraces. 
These soils formed in alluvium from mixed rock 
sources. Slope ranges from 0 to 5 percent. 

Taxonomic class: Fine-loamy, mixed, superactive, 
thermic Typic Haoloxerepts 


Typical Pedon 
Zacharias clay loam,wet, 0 to 2 percent slopes 


Ap—9O to 7 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) moist; strong medium 
subangular blocky structure; very hard, firm, sticky 
and plastic; few very, fine and medium roots; few 
fine tubular and few fine and medium interstitial 
pores; neutral (pH 6.9); clear smooth boundary. 

A—7 io 14 inches; brown (10YH 5/3) clay loam, dark 
brown (10YR 3/3) moist; strong coarse subangular 
blocky structure; very hard, firm, sticky and plastic; 
few very fine, fine and medium roots; few fine 
tubular and few fine and medium interstitial pores; 
neutral (pH 7.1); clear smooth boundary. 

Bt1—14 to 29 inches; yellowish brown (10YR 5/4) clay 
loam, dark yellowish brown (10YR 4/4) moist; 
weak medium subangular blocky structure; hard, 
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friable, sticky and plastic; few very fine, fine, 
medium and coarse roots; common very fine and 
fine tubular pores; few thin clay films on ped faces 
and lining pores; slightly alkaline (pH 7.5); gradual 
smooth boundary. 

Bt2—29 to 39 inches; yellowish brown (10YR 5/4) clay 
loam, dark yellowish brown (10YR 4/6) moist; 
weak medium subangular blocky structure; hard, 
friable, sticky and plastic; few very fine and fine 
roots; common very fine tubular pores; common 
moderately thick clay films on ped faces and lining 
pores; slightly alkaline (pH 7.7); gradual smooth 
boundary. 

813-39 to 50 inches; yellowish brown (10YR 5/4) clay 
loam, dark yellowish brown (10YR 4/6) moist; 
weak medium subangular blocky structure; hard, 
friable, sticky and plastic; few very fine and 
medium roots; common very fine tubular pores; 
few thin clay films on ped faces and lining pores; 
slightly alkaline (pH 7.8); gradual smooth 
boundary. 

Bt4—50 to 66 inches; yellowish brown (10YR 5/4) 
clay loam, dark yellowish brown (10YR 4/4) 
moist; weak medium subangular blocky structure; 
hard, friable, sticky and plastic; few fine roots; 
common very fine tubular pores; few moderately 
thick clay films on ped faces and lining pores; 
few fine distinct masses of iron accumulations 
reddish brown (5YR 5/4) moist; slightly alkaline 
(pH 7.8). 


Typical pedon location: Stanislaus County, 
California; 2,200 feet south and 400 feet east of the 
northwest corner of section 4, T. 6 S. R. 8 E., 37 
degrees 26 minutes 37 seconds north latitude, 121 
degrees 06 minutes 06 seconds west longtitude, 
Crows Landing 7.5 minute quadrangle. 


Range in Characteristics 


Gravel content is 0 to 35 percent. 

The A horizon is 7.5YR 4/2, 4/3, or 5/2 or 10YR 4/2, 
4/3, 5/2, 5/3, 5/4, or 6/3. Moist color is 7.5YR 3/2 or 
4/4 or 10YR 3/2, 3/3, 4/2, or 4/3. Texture is clay loam 
or gravelly clay loam. Reaction is slightly acid or 
neutral. 

The Bt or Bw horizon is 7.5 YR 5/2, 5/4, or 5/6 or 
10YR 4/3, 4/4, 5/2, 5/3, or 5/4. Moist color is 7.5 YR 5/4 
or 10YR 4/2, 4/3, 4/4, 4/6, or 5/4. Texture is loam, clay 
loam, gravelly loam, or gravelly clay loam. Reaction is 
neutral or slightly alkaline. 


Formation of the Soils 
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Soil is a three-dimensional body covering the land 
surface and supporting plants. This covering has 
developed through natural processes. The processes 
that influence soil development are the result of an 
interaction of parent material, topography, time, 
climate, and living organisms (plants and animals). 
The interaction of these five soil-forming factors affects 
the formation of every soil. The relative effect varies 
from one soil to another and in many instances over 
short distances. Variations of soil depth and the 
internal properties from one place to another result 
from the interaction of these soil-forming factors. 
Humans have an increasing influence on soil 
development through activities that cause changes in 
the five soil-forming factors. 

The area has a history dominated by faulting and 
uplifting of the Coast Range. Two major fault zones, 
the San Joaquin and the Ortigalita, have created the 
landscape in the area. The San Joaquin Fault is the 
dominant boundary between the forces of erosion of 
the terraces, foothills, and mountains to the west and 
the forces of deposition to the east. The Ortigalita Fauit 
is the dominant boundary between the Franciscan 
Formation and the Panoche Formation. 

In the paragraphs that follow a brief discussion is 
given relating the five soil-forming factors to the area. 
Most of the conclusions and comparisons are based 
on numerous field observations of the soils, 
vegetation, and parent material tound throughout the 
area. These observations were then compared with 
laboratory data on specific soils. 


Parent Materia! 


Parent material is defined as the unconsolidated 
and more or less chemically weathered mineral or 
organic matter from which the solum of soils is 
developed by pedogenic processes. Most of the parent 
material originated from the Coast Range. 

Following mountain building (uplifting and folding), 
mechanical and chemical weathering of exposed 
bedrock produces a layer of loose broken rock 
material. On steep slopes, this material is 
intermittently moved downhill by gravity and water. It 


can be moved both very short distances, and long 
distances to the bottom of the slope or into a steep 
drainageway. 


Parent Material of the Mountains and Foothills 


The parent material of the mountains and foothills 
can be divided into three major groups. These groups 
are the calcareous influence of the Moreno and 
Panoche Formations; the noncalcareous influence of 
the Franciscan Formation of sandstone and shales; 
and the Franciscan Formation of the ultra mafic rocks. 

Wisflat and Arburua soils dominate the Moreno and 
Panoche Formations. Both soils are strongly or 
violently effervescent to HCI throughout the profile. 
The typical profile of Wisflat is found on a western 
aspect and is shallow with no profile development. 
However, the typical profile of Arburua is found ona 
northern aspect and is moderately deep and has 
developed a cambic horizon with secondary soft 
masses of calcareous material. 

Honker, Gaviota, and Gonzaga soils dominate the 
sandstones and shales of the Franciscan Formation. 
The typical profile of Honker is found on a southern 
aspect and is moderately deep with a thin dark colored 
surface and an argillic horizon over sandstone. The 
typical profile of Gaviota is also found on a southern 
aspect and is shallow with no profile development over 
sandstone. The typical profile of Gonzaga is found on 
a northwest aspect and is moderately deep with a 
dark surface horizon and an argillic horizon over shale. 

Hentine and Henneke soils dominate the ultra mafic 
rocks or serpentine of the Franciscan Formation. 
Common characteristics of soils on this parent 
material is the imbalance of calcium and magnesium, 
magnesium toxicity, heavy metal toxicity, or low levels 
of essential nutrients. From the laboratory data run on 
selected soils in the area, the Ca-Mg ratio of soils 
influenced by serpentinitic rock ranged from 0.1 to 0.7, 
whereas the Ca-Mg ratio of the other soils ranged 
from 1.4 to 8.9. The higher ratio of these soils is more 
than likely a reflection of the parent material from the 
Panoche and/or Moreno Formations. Also, the 
extractable magnesium in the soils influenced by 
serpentinitic rock ranged from 16.6 to 42.7 
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millequivalents per 100 grams, and the extractable 
mangnesium in the other soils ranged from 4.9 to 12.1 
millequivalents per 100 grams. 

The typical profile of Hentine is found on a south- 
facing slope and is shallow with a dark surface and a 
loamy-skeletal argillic horizon over serpentinized 
peridotite. The typical profile of Henneke is found on a 
northeast-facing slope and is shallow with a dark 
surface and a clayey-skeletal argillic horizon over 
serpentine. 


Parent Material of the Flood Plains, Interfan 
Basins, and Alluvial Fans 


Three major alluvial deposits are recognized— 
alluvial fan deposits, San Luis Ranch alluvium, and 
Dos Palos alluvium. These alluvial deposits are a 
rough approximation of the soils of the survey area. 


Topography 


The topography influences soil development 
through its effect on drainage, runoff, and depth of 
penetration by soil moisture. The flood plains, interfan 
basins, alluvial fans, terraces, foothills, and, mountains 
occurring throughout the area each have a dominant 
relief. For example, Merritt and other soils on flood 
plains are nearly level and accumulate excess runoff 
and erosional material from higher landforms. These 
soils are poorly drained, formed in stratified alluvium, 
and have a thick, dark surface horizon. 

In contrast are the soils on low or uplifted terraces. 
These soils are nearly level to rolling and accumulate 
minimal to no runoff and have a subsoil that has been 
stable enough to accumulate clays. A good example is 
Damluis soils. Thse soils are well drained; have a 
thick, dark surface layer; and have an argillic horizon. 

Most of the mountains and foothills show a marked 
difference in soil development resulting from the 
aspect of the side slopes within a local area. This is 
reflected by a higher content of organic matter, thicker 
surface layer, or deeper soil depth. For example, 
Gonzaga soils, which are dominantly on north-facing 
slopes have a thicker and darker surface layer than 
Honker soils, which are dominantly on south-facing 
slopes. 


Time 


Soil development begins when the geologic material 
is exposed to weathering. Time combined with the 
erosional and leaching effect of precipitation has also 
influenced the development of soils. When differences 
in precipitation are added, the soils that develop can 
be completely different. 


Climate 


Soil development is influenced by the variation in 
temperature, moisture, and their seasonal distribution 
which varies with elevation and aspect. Generally, 
precipitation increases and soil temperature 
decreases with increasing elevation. Also, in the same 
area, the effective moisture and soil temperature on 
north-facing slopes will be more moist and cooler than 
those on south-facing slopes. 

The complex topography of flood plains, interfan 
basins, alluvial fans, terraces, foothills, and mountains 
within the survey area influences the climate 
throughout the area. Three moisture regimes, xeric, 
aridic, and aquic, are recognized throughout the area. 
One temperature regime, thermic, is recognized. 

Storms originate both from the southwest and 
northwest and move to the east. Therefore, the 
highest precipitation is in the west with about 18 
inches of precipitation, and the lowest is in the east 
with about 10 inches of precipitation. As the storm 
moves to the east, the highest precipitation wil! be in 
the mountains and a rain-shadow area will be created 
in the valley. 


Living Organisms 


While the soil itself is not considered to be alive, its 
mineral and organic components are critical as a 
substrate for myriads of micro-organisms and macro- 
organisms. The effective moisture provided to these 
organisms has had the greatest influence on the past 
and present-day vegetation. The amount of 
precipitation combined with elevational and aspect 
changes has influenced the temperature and effective 
moisture. 
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ABC soil. A soil having an A, a B, and a C horizon. 

AC soil. A soil having only an A and a C horizon. 
Commonly, such soil formed in recent alluvium or 
on steep, rocky slopes. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a 
poorly aerated soil is considerably higher in 
carbon dioxide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher) or so high a 
percentage of exchangeable sodium (15 percent 
or more of the total exchangeable bases), or both, 
that plant growth is restricted. 

Alluvial fan. The fanlike deposit of a stream where it 
issues from a gorge upon a plain or of a tributary 
stream near or at its junction with its main stream. 

Alluvial plain. A flood plain or a low-gradient delta. It 
may be modern or relict. 

Alluvium. Material, such as sand, silt, or clay, 
deposited on land by streams. 

Alpha,alpha-dipridyl. A dye that when dissolved in 
1N ammonium acetate is used to detect the 
presence of reduced iron (Fe II) in the soil. A 
positive reaction indicates a type of redoximorphic 
feature. 

Animal unit month (AUM). The amount of forage 
required by one mature cow of approximately 
1,000 pounds weight, with or without a calf, for 1 
month. 

Aquic conditions. Current soil wetness characterized 
by saturation, reduction, and redoximorphic 
features. 

Area reclaim (in tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Argillic horizon. A subsoil horizon characterized by 
an accumulation of illuvial clay. 

Arroyo. The flat-floored channel of an ephemeral 


stream, commonly with very steep to vertical 
banks cut in alluvium. 

Aspect. The direction in which a slope faces. 

Association, soil. A group of soils or miscellaneous 
areas geographically associated in a characteristic 
repeating pattern and defined and delineated as a 
single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed 
as inches of water per inch of soil. The capacity, in 
inches, in a 60-inch profile or to a limiting layer is 
expressed as: 


Back slope. The geomorphic component that forms 
the steepest inclined surface and principal 
element of many hillsides. Back slopes in profile 
are commonly steep, are linear, and may or may 
not include cliff segments. 


Base saturation. The degree to which material having 
cation-exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation- 
exchange capacity. 

Basin. A depressed area with no or limited surface 
outlet. Examples are closed depressions in a 
glacial till plain, lake basin, river basin, or fault- 
bordered intermontane structure such as the 
Bighorn Basin of Wyoming. 

Bedding planes. Fine strata, less than 5 millimeters 
thick, in unconsolidated alluvial, eolian, lacustrine, 
or marine sediment. 

Bedding system. A drainage system made by 
plowing, grading, or otherwise shaping the surface 
of a flat field. It consists of a series of low ridges 
separated by shallow, parallel dead furrows. 
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Bedrock. The solid rock that underlies the soil and 
other unconsolidated material or that is exposed at 
the surface. 

Bedrock-controlled topography. A landscape where 
the configuration and relief of the landforms are 
determined or strongly influenced by the 
underlying bedrock. 

Bench terrace. A raised, level or nearly level strip of 
earth constructed on or nearly on a contour, 
supported by a barrier of rocks or similar material, 
and designed to make the soil suitable for tillage 
and to prevent accelerated erosion. 

Bisequum. Two sequences of soil horizons, each of 
which consists of an illuvial horizon and the 
overlying eluvial horizons. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Breaks. The steep and very steep broken land at the 
border of an upland summit that is dissected by 
ravines. 

Brush management. Use of mechanical, chemical, or 
biological methods to make conditions favorable 
for reseeding or to reduce or eliminate competition 
from woody vegetation and thus allow understory 
grasses and forbs to recover. Brush management 
increases forage production and thus reduces the 
hazard of erosion. It can improve the habitat for 
some species of wildlife. 

Butte. An isolated small mountain or hill with steep or 
precipitous sides and a top variously flat, rounded, 
or pointed that may be a residual mass isolated by 
erosion or an exposed volcanic neck. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

California bearing ratio (CBR). The load-supporting 
capacity of a soil as compared to that of a 
standard crushed limestone, expressed as a ratio. 
First standardized in California. A soil having a 
CBR of 16 supports 16 percent of the load that 
would be supported by standard crushed 
limestone, per unit area, with the same degree of 
distortion. 

Canopy. The leafy crown of trees or shrubs. (See 
Crown.) 

Canyon. A long, deep, narrow, very steep sided valley 
with high, precipitous walls in an area of high local 
relief. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Cation. An ion carrying a positive charge of electricity. 
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The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity (CEC). The total amount 
of exchangeable cations that can be held by the 
soil, expressed in terms of milliequivalents per 100 
grams of soil at neutrality (pH 7.0) or at some 
other stated pH value. The term, as applied to 
soils, is synonymous with base-exchange capacity 
but is more precise in meaning. 

Catsteps. Very small, irregular terraces on steep 
hillsides, especially in pasture, formed by the 
trampling of cattle or the slippage of saturated soil. 

Channeled. Refers to a drainage area in which natural 
meandering or repeated branching and 
convergence of a streambed have created deeply 
incised cuts, either active or abandoned, in alluvial 
material. 

Chemical treatment. Control of unwanted vegetation 
through the use of chemicals. 

Chiseling. Tillage with an implement having one or 
more soil-penetrating points that shatter or loosen 
hard, compacted layers to a depth below normal 
plow depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 
percent silt. 

Clay depletions. Low-chroma zones having a low 
content of iron, manganese, and clay because of 
the chemical reduction of iron and manganese 
and the removal of iron, manganese, and clay. A 
type of redoximorphic depletion. 

Clayey soil. Silty clay, sandy clay, or clay. 

Clay film. A thin coating of oriented clay on the 
surface of a soil aggregate or lining pores or root 
channels. Synonyms: clay coating, clay skin. 

Claypan. A slowly permeable soil horizon that 
contains much more clay than the horizons above 
it. A claypan is commonly hard when dry and 
plastic or stiff when wet. 

Climax plant community. The stabilized plant 
community on a particular site. The plant cover 
reproduces itself and does not change so long as 
the environment remains the same. 

Closed depression. A low area completely 
surrounded by higher ground and having no 
natural outlet. 

Coarse fragments. Mineral or rock particles larger 
than 2 millimeters in diameter. 

Coarse textured soil. Sand or loamy sand. 

Cobble (or cobblestone). A rounded or partly 
rounded fragment of rock 3 to 10 inches (7.6 to 25 
centimeters) in diameter. 
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Cobbly soil material. Material that is 15 to 35 
percent, by volume, rounded or partially rounded 
rock fragments 3 to 10 inches (7.6 to 25 
centimeters) in diameter. Very cobbly soil material 
is 35 to 60 percent of these rock fragments, and 
extremely cobbly soil material is more than 60 
percent. 

Colluvium. Soil material or rock fragments, or both, 
moved by creep, slide, or local wash and 
deposited at the base of steep slopes. 

Complex slope. Irregular or variable slope. Planning 
or establishing terraces, diversions, and other 
water-control structures on a complex slope is 
difficult. 

Complex, soil. A map unit of two or more kinds of soil 
or miscellaneous areas in such an intricate pattern 
or so small in area that it is not practical to map 
them separately at the selected scale of mapping. 
The pattern and proportion of the soils or 
miscellaneous areas are somewhat similar in all 
areas. 

Compressible (in tables). Excessive decrease in 
volume of soft soil under load. 

Concretions. Cemented bodies with crude internal 
symmetry organized around a point, a line, or a 
plane that typically takes the form of concentric 
layers visible to the naked eye. Calcium carbonate, 
iron oxide, and manganese oxide are common 
compounds making up concretions. If formed in 
place, concretions of iron oxide or manganese 
oxide are generally considered a type of 
redoximorphic concentration. 

Conglomerate. A coarse grained, clastic rock 
composed of rounded to subangular rock 
fragments more than 2 millimeters in diameter. It 
commonly has a matrix of sand and finer textured 
material. Conglomerate is the consolidated 
equivalent of gravel. 

Conservation cropping system. Growing crops in 
combination with needed cultural and 
management practices. In a good conservation 
cropping system, the soil-improving crops and 
practices more than offset the soil-depleting crops 
and practices. Cropping systems are needed on 
all tilled soils. Soil-improving practices in a 
conservation cropping system include the use of 
rotations that contain grasses and legumes and 
the return of crop residue to the soil. Other 
practices include the use of green manure crops 
of grasses and legumes, proper tillage, adequate 
fertilization, and weed and pest control. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 
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Consistence, soil. Refers to the degree of cohesion 
and adhesion of soil material and its resistance to 
deformation when ruptured. Consistence includes 
resistance of soil material to rupture and to 
penetration; plasticity, toughness, and stickiness of 
puddled soil material; and the manner in which the 
soil material behaves when subject to 
compression. Terms describing consistence are 
defined in the “Soil Survey Manual.” 

Consolidated sandstone. Sandstone that disperses 
within a few hours when fragments are placed in 
water. The fragments are extremely hard or very 
hard when dry, are not easily crushed, and cannot 
be textured by the usual field method. 

Consolidated shale. Shale that disperses within a 
few hours when fragments are placed in water. 
The fragments are extremely hard or very hard 
when dry and are not easily crushed. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled 
crops or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies 
among different kinds of soil, but for many it is that 
part of the soil profile between depths of 10 inches 
and 40 or 80 inches. 

Corrosion. Soil-induced electrochemical or chemical 
action that dissolves or weakens concrete or 
uncoated steel. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cropping system. Growing crops according to a 
planned system of rotation and management 
practices. 

Crop residue management. Returning crop residue 
to the soil, which helps to maintain soil structure, 
organic matter content, and fertility and helps to 
control erosion. 

Cross-slope farming. Deliberately conducting 
farming operations on sloping farmland in such a 
way that tillage is across the general slope. 

Cuesta. A hill or ridge that has a gentle slope on one 
side and a steep slope on the other; specifically, 
an asymmetric, homoclinal ridge capped by 
resistant rock layers of slight or moderate dip. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Debris flow. (mudflow) A mass movement process 
involving rapid flow of highly viscous mixtures of 
debris, water, and entrapped air. Water content 
may range up to 60 percent. A mudflow is a type 
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of debris flow with clastic particles of sand size 
and finer. 

Decreasers. The most heavily grazed climax range 
plants. Because they are the most palatable, they 
are the first to be destroyed by overgrazing. 

Deep soil. A soil that is 40 to 60 inches deep over 
bedrock or to other material that restricts the 
penetration of plant roots. 

Deferred grazing. Postponing grazing or resting 
grazing land for a prescribed period. 

Dense layer (in tables). A very firm, massive layer that 
has a bulk density of more than 1.8 grams per 
cubic centimeter. Such a layer affects the ease of 
digging and can affect filling and compacting. 

Depth, soil. Generally, the thickness of the soil over 
bedrock. Very deep soils are more than 60 inches 
deep over bedrock; deep soils, 40 to 60 inches; 
moderately deep, 20 to 40 inches; shallow, 10 to 
20 inches; and very shallow, less than 10 inches. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Dip slope. A slope of the land surface, roughly 
determined by and approximately conforming to 
the dip of the underlying bedrock. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope 
areas by diverting runoff from its natural course. 

Divided-slope farming. A form of field stripcropping 
in which crops are grown in a systematic 
arrangement of two strips, or bands, across the 
slope to reduce the hazard of water erosion. One 
strip is in a close-growing crop that provides 
protection from erosion, and the other strip is in a 
crop that provides less protection from erosion. 
This practice is used where slopes are not long 
enough to permit a full stripcropping pattern to be 
used. 

Drainage class (natural). Refers to the frequency and 
duration of wet periods under conditions similar to 
those under which the soil formed. Alterations of 
the water regime by human activities, either 
through drainage or irrigation, are not a 
consideration unless they have significantly 
changed the morphology of the soil. Seven 
classes of natural soil drainage are recognized— 
excessively drained, somewhat excessively 
drained, well drained, moderately well drained, 
somewhat poorly drained, poorly drained, and 
very poorly drained. These classes are defined in 
the "Soil Survey Manual.” 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Drainageway. An area of ground at a lower elevation 
than the surrounding ground and in which water 
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collects and is drained to a closed depression or 
lake or to a drainageway at a lower elevation. A 
drainageway may or may not have distinctly 
incised channels at its upper reaches or 
throughout its course. 

Draw. A small stream valley that generally is more 
open and has broader bottom land than a ravine 
or gulch. 

Duff. A generally firm organic layer on the surface of 
mineral soils. It consists of fallen plant material 
that is in the process of decomposition and 
includes everything from the litter on the surface to 
underlying pure humus. 

Eluviation. The movement of material in true solution 
or colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Endosaturation. A type of saturation of the soil in 
which all horizons between the upper boundary 
of saturation and a depth of 2 meters are 
saturated. 

Ephemeral stream. A stream, or reach of a stream, 
that flows only in direct response to precipitation. It 
receives no long-continued supply from melting 
snow or other source, and its channel is above the 
water table at all times. 

Episaturation. A type of saturation indicating a 
perched water table in a soil in which saturated 
layers are underlain by one or more unsaturated 
layers within 2 meters of the surface. 

Erosion. The wearing away of the land surface by 
water, wind, ice, or other geologic agents and by 
such processes as gravitational creep. 

Erosion (geologic).—Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and 
the building up of such landscape features as 
flood plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated).—Erosion much more rapid 
than geologic erosion, mainly as a result of human 
or animal activities or of a catastrophe in nature, 
such as a fire, that exposes the surface. 

Erosion pavement. A layer of gravel or stones that 
remains on the surface after fine particles are 
removed by sheet or rill erosion. 

Escarpment. A relatively continuous and steep slope 
or cliff breaking the general continuity of more 
gently sloping land surfaces and resulting from 
erosion or faulting. Synonym: scarp. 

Excess fines (in tables). Excess silt and clay in the 
soil. The soil does not provide a source of gravel 
or sand for construction purposes. 
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Excess lime (in tables). Excess carbonates in the soil 
that restrict the growth of some plants. 

Excess salts (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 

Excess sodium (in tables). Excess exchangeable 
sodium in the soil. The resulting poor physical 
properties restrict the growth of plants. 

Excess sulfur (in tables). Excessive amount of sulfur 
in the soil. The sulfur causes extreme acidity if the 
soil is drained, and the growth of most plants is 
restricted. 

Extrusive rock. Igneous rock derived from deep- 
seated molten matter (magma) emplaced on the 
earth's surface. 

Fallow. Cropland left idle in order to restore 
productivity through accumulation of moisture. 
Summer fallow is common in regions of limited 
rainfall where cereal grain is grown. The soil is 
tilled for at least one growing season for weed 
control and decomposition of plant residue. 

Fan terrace. A relict alluvial fan, no longer a site of 
active deposition, incised by younger and lower 
alluvial surfaces. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fault. A fracture or fracture zone of the earth with 
displacement along one side in respect to the 
other. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Field moisture capacity. The moisture content of a 
soil, expressed as a percentage of the ovendry 
weight, after the gravitational, or free, water has 
drained away; the field moisture content 2 or 3 
days after a soaking rain; also called normal field 
capacity, normal moisture capacity, or capillary 
capacity. 

Fill slope. A sloping surface consisting of excavated 
soil material from a road cut. It commonly is on the 
downhill side of the road. 

Fine textured soil. Sandy clay, silty clay, or clay. 

Firebreak. An area cleared of flammable material to 
stop or help control creeping or running fires. It 
also serves as a line from which to work and to 
facilitate the movement of fire fighters and 
equipment. Designated roads also serve as 
firebreaks. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 
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Fluvial. Of or pertaining to rivers; produced by river 
action, as a fluvial plain. 

Foothill. A steeply sloping upland that has relief of as 
much as 1,000 feet (300 meters) and fringes a 
mountain range or high-plateau escarpment. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Fragile (in tables). A soil that is easily damaged by 
use or disturbance. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Gilgai. Commonly, a succession of microbasins and 
microknolls in nearly level areas or of microvalleys 
and microridges parallel with the slope. Typically, 
the microrelief of clayey soils that shrink and 
swell considerably with changes in moisture 
content. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other 
elements in the profile and in gray colors. 

Graded stripcropping. Growing crops in strips that 
grade toward a protected waterway. 

Grassed waterway. A natural or constructed 
waterway, typically broad and shallow, seeded to 
grass as protection against erosion. Conducts 
surface water away from cropland. 

Gravel. Rounded or angular fragments of rock as 
much as 3 inches (2 millimeters to 7.6 
centimeters) in diameter. An individual piece is a 
pebble. 

Gravelly soil material. Material that is 15 to 50 
percent, by volume, rounded or angular rock 
fragments, not prominently flattened, as much as 
3 inches (7.6 centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving 
crop grown to be plowed under in an early stage 
of maturity or soon after maturity. 

Ground water. Water filling all the unblocked pores of 
underlying material below the water table. 

Gully. A miniature valley with steep sides cut by 
running water and through which water ordinarily 
runs only after rainfall. The distinction between a 
gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to 
be obliterated by ordinary tillage; a rill is of lesser 
depth and can be smoothed over by ordinary 
tillage. 

Gypsum. A mineral consisting of hydrous calcium 
sulfate. 

Hard bedrock. Bedrock that cannot be excavated 
except by blasting or by the use of special 
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equipment that is not commonly used in 
construction. 

Hardpan. A hardened or cemented soil horizon, or 
layer. The soil material is sandy, loamy, or clayey 
and is cemented by iron oxide, silica, calcium 
carbonate, or other substance. 

Head out. To form a flower head. 

High-residue crops. Such crops as small grain and 
corn used for grain. If properly managed, residue 
from these crops can be used to control erosion 
until the next crop in the rotation is established. 
These crops return large amounts of organic 
matter to the soil. 

Hill. A natural elevation of the land surface, rising as 
much as 1,000 feet above surrounding lowlands, 
commonly of limited summit area and having a 
well defined outline; hillsides generally have 
slopes of more than 15 percent. The distinction 
between a hill and a mountain is arbitrary and is 
dependent on local usage. 

Hill slope. The steeper part of a hill between its 
summit and the drainage line, valley flat, or 
depression floor at the base of the hill. In 
descending order, geomorphic components of a 
simple hill slope may include shoulder, back slope, 
foot slope, and toe slope. However, all of these 
components are not necessarily present in any 
given hill slope continuum. In addition, complex hill 
slopes may include two or more back slope to toe 
Slope sequences. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics 
produced by soil-forming processes. In the 
identification of soil horizons, an uppercase letter 
represents the major horizons. Numbers or 
lowercase letters that follow represent 
subdivisions of the major horizons. The major 
horizons of mineral soil are as follows: 

O horizon.—An organic layer of fresh and 
decaying plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the minera! material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

E horízon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an A 
horizon. The B horizon is in part a layer of 
transition from the overlying A to the underlying C 
horizon. The B horizon also has distinctive 
characteristics, such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; 
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(2) prismatic or blocky structure; (3) redder or 
browner colors than those in the A horizon; or (4) 
a combination of these. 

C horizon.—The mineral horizon or layer, 
excluding indurated bedrock, that is little affected 
by soil-forming processes and does not have the 
properties typical of the overlying soil material. 
The material of a C horizon may be either like or 
unlike that in which the solum formed. If the 
material is known to differ from that in the solum, 
an Arabic numeral, commonly a 2, precedes the 
letter C. 

.Cr horizon.—Soft, consolidated bedrock beneath 
the soil. 

R layer.—Consolidated bedrock beneath the soil. 
The bedrock commonly underlies a C horizon, but 
it can be directly below an A or a B horizon. 

Hummock. A rounded or conical mound or knoll, 
hillock, or other small elevation. Also, a slight rise 
of ground above a level surface. 

Humus. The well decomposed, more or less stable 
part of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff potential. The soil 
properties that influence this potential are those 
that affect the minimum rate of water infiltration on 
a bare soil during periods after prolonged wetting 
when the soil is not frozen. These properties are 
depth to a seasonal high water table, the 
infiltration rate and permeability after prolonged 
wetting, and depth to a very slowly permeable 
layer. The slope and the kind of plant cover are not 
considered but are separate factors in predicting 
runoff. 

Hydrophyte. A plant that grows in water or in wet or 
saturated soils. See xerophyte, mesophyte. 

Igneous rock. Rock formed by solidification from a 
molten or partially molten state. Major varieties 
include plutonic and volcanic rock. Examples are 
andesite, basalt, and granite. 

Iluviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Impervious soil. A soil through which water, air, or 
roots penetrate slowly or not at all. No soil is 
absolutely impervious to air and water all the time. 

Increasers. Species in the climax vegetation that 
increase in amount as the more desirable plants 
are reduced by close grazing. Increasers 
commonly are the shorter plants and the less 
palatable to livestock. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
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contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate at which 
water can infiltrate into a soil under a given set of 
conditions. 

Intake family. Each soil! has its own intake 
characteristics. These intake characteristics have 
been grouped into eight groups and have been 
assigned intake family numbers. The surface 
texture determines the intake families. However, 
other soil properties, such as cracking, structure, 
bulk density, crusting, and amount and continuity 
of pores, should be considered (USDA, SCS, 
1988). The intake family, in inches per hour, is 
expressed as follows: 


Gy SIG inet shag EA I Uds 0.1 
SC, SICL eise ener Hte 0.3 
GE, SCL; SE ene be poenae 0.5 
SIL M—————— 0.7 
[MAI —— 1.0 
FSL, SL, CoSL, L ............. see dD 


VFS, LS, LCoS, VFS, FS .. 


Infiltration rate. The rate at which water penetrates 
the surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 


Intake rate. The average rate of water entering the 
soil under irrigation. Most soils have a fast initial 
rate; the rate decreases with application time. 
Therefore, intake rate for design purposes is not a 
constant but is a variable depending on the net 
irrigation application. The rate of water intake, in 
inches per hour, is expressed as follows: 


Less than 0,2 vices cene rina d ee ana very low 


DAO OA EE low 
0.4 to 0.75 ..... moderately low 
OTS 10 1:35 ا‎ eco کے کولتی‎ moderate 
1.25 to 1.75 ... moderately high 
1:75:10:2:5 ea high 
More than 2.5 oo... وقمصو فی سا‎ very high 


Intermittent stream. A stream, or reach of a stream, 
that flows for prolonged periods only when it 
receives ground-water discharge or long, 
continued contributions from melting snow or other 
surface and shallow subsurface sources. 

Invaders. On range, plants that encroach into an area 
and grow after the climax vegetation has been 
reduced by grazing. Generally, plants invade 
following disturbance of the surface. 

Iron depletions. Low-chroma zones having a low 
content of iron and manganese oxide because of 
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chemical reduction and removal, but having a clay 
content similar to that of the adjacent matrix. A 
type of redoximorphic depletion. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are: 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 
Border.—Water is applied at the upper end of a 
strip in which the lateral flow of water is controlled 
by small earth ridges called border dikes, or 
borders. 

Controlled flooding.—Water is released at 
intervals from closely spaced field ditches and 
distributed uniformly over the field. 
Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close- 
growing crops or in orchards so that it flows in only 
one direction. 

Drip (or trickle).—Water is applied slowly and 
under low pressure to the surface of the soil or 
into the soil through such applicators as emitters, 
porous tubing, or perforated pipe. 
Furrow.—Water is applied in small ditches made 
by cultivation implements. Furrows are used for 
tree and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to 
wet the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Knoll. A small, low, rounded hill rising above adjacent 
landforms. 

Lacustrine deposit. Material deposited in lake water 
and exposed when the water level is lowered or 
the elevation of the land is raised. 

Landslide. The rapid downhill movement of a mass of 
soil and loose rock, generally when wet or 
saturated. The speed and distance of movement, 
as well as the amount of soil and rock material, 
vary greatly. 

Large stones (in tables). Rock fragments 3 inches 
(7.6 centimeters) or more across. Large stones 
adversely affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay 
particles, 28 to 50 percent silt particles, and less 
than 52 percent sand particles. 


208 


Loamy soil. Coarse sandy loam, sandy loam, fine 
sandy loam, very fine sandy loam, loam, silt loam, 
silt, clay loam, sandy clay loam, or silty clay loam. 

Low-residue crops. Such crops as corn used for 
silage, peas, beans, and potatoes. Residue from 
these crops is not adequate to control erosion until 
the next crop in the rotation is established. These 
crops return little organic matter to the soil. 

Low strength. The soil is not strong enough to 
support loads. 

Masses. Concentrations of substances in the soil 
matrix that do not have a clearly defined boundary 
with the surrounding soil material and cannot be 
removed as a discrete unit. Common compounds 
making up masses are calcium carbonate, 
gypsum or other soluble saits, iron oxide, and 
manganese oxide. Masses consisting of iron oxide 
or manganese oxide generally are considered a 
type of redoximorphic concentration. 

Mechanical treatment. Use of mechanical equipment 
for seeding, brush management, and other 
management practices. 

Medium textured soil. Very fine sandy loam, loam, 
silt loam, or silt. 

Meta basic. A basic igneous rock which shows 
evidence of having been subjected to 
metamorphism. 

Meta igneous. An igneous rock which shows 
evidence of having been subjected to 
metamorphism. 

Meta voleanic. A volcanic rock which shows evidence 
of having been subject to metamorphism. 

Metamorphic rock. Rock of any origin altered in 
mineralogical composition, chemical composition, 
or structure by heat, pressure, and movement. 
Nearly all such rocks are crystalline. 

Metamorphism. The mineralogical and structural 
adjustment of solid rocks to physical and chemical 
conditions which have been imposed at depth 
below the surface zones of weathering and 
cementation. 

Metasediment. A sediment or sedimentary rock which 
shows evidence of having been subject to 
metamorphism. 

Mineral soil. Soil that is mainly mineral material and 
low in organic material. Its bulk density is more 
than that of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no 
natural soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy 
loam, sandy loam, or fine sandy loam. 

Moderately deep soil. A soil that is 20 to 40 inches 
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deep over bedrock or to other material that 
restricts the penetration of plant roots. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, or silty clay loam. 

Mollic epipedon. A thick, dark, humus-rich surface 
horizon (or horizons) that has high base saturation 
and pedogenic soil structure. It may include the 
upper part of the subsoil. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, 
and biological properties of the various horizons, 
and the thickness and arrangement of those 
horizons in the soil profile. 

Mottling, soil. irregular spots of different colors that 
vary in number and size. Descriptive terms are as 
follows: abundance—few, common, and many; 
size—fine, medium, and coarse; and contrast— 
faint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, 
more than 15 millimeters (about 0.6 inch). 

Mound. A low rounded hill of earth, natural or artificial. 

Mountain. A natural elevation of the land surface, 
rising more than 1,000 feet above surrounding 
lowlands, commonly of restricted summit area 
(relative to a plateau) and generally having steep 
sides. A mountain can occur as a single, isolated 
mass or in a group forming a chain or range. 

Mudflow. (Mass move) A general term for a mass- 
movement landform and a process characterized 
by a flowing mass of predominantly fine-grained 
earth material possessing a high degree of fluidity 
during movement. If more than half of the solid 
fraction of such a mass consists of material larger 
than sand size, the term debris flow is preferable. 

Mudstone. Sedimentary rock formed by induration of 
silt and clay in approximately equal amounts. 

Mulch. A natural or artificial layer of plant residue or 
other materials, such as sand or paper, on the soil 
surface. 

Munsell notation. A designation of color by degrees 
of three simple variables—hue, value, and 
chroma. For example, a notation of 10YR 6/4 is a 
color with hue of 10YR, value of 6, and chroma of 
4. 

Natric horizon. A special kind of argillic horizon that 
contains enough exchangeable sodium to have an 
adverse effect on the physical condition of the 
subsoil. 

Neutral soil. A soil having a pH value between 6.6 
and 7.3. (See Reaction, soil.) 
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Nodules. Cemented bodies lacking visible internal 
structure. Calcium carbonate, iron oxide, and 
manganese oxide are common compounds 
making up nodules. If formed in place, nodules of 
iron oxide or manganese oxide are considered 
types of redoximorphic concentrations. 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, 
boron, and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Observed rooting depth. Depth to which roots have 
been observed to penetrate. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. The content of 
organic matter in the surface layer is described as 


follows: 
Very [OW — less than 0.5 percent 
LOW 2 iste etel و‎ 0.5 to 1.0 percent 
Moderately low . .. 1.0 to 2.0 percent 
Moderate .......... .. 2.0 to 4.0 percent 
ipic e اع کا‎ gare ee re 4.0 to 8.0 percent 
Very high چوس میں‎ more than 8.0 percent 


Oxbow. The horseshoe-shaped channel of a former 
meander, remaining after the stream formed a 
cutoff across a narrow meander neck. 

Pan. A compact, dense layer in a soil that impedes the 
movement of water and the growth of roots. For 
example, hardpan, fragipan, claypan, plowpan, 
and traffic pan. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pediment. A gently sloping erosional surface 
developed at the foot of a receding hill or mountain 
slope, The surface may be essentially bare, 
exposing earth material that extends beneath 
adjacent uplands; or it may be thinly mantled with 
alluvium and colluvium. 

Pedisediment. A thin layer of alluvial material that 
mantles an erosion surface and has been 
transported to its present position from higher 
lying areas of the erosion surface. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water 
through the soil. 
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Percs slowly (in tables). The slow movement of water 
through the soil adversely affects the specified 
use. 

Permeability. The quality of the soil that enables water 
or air to move downward through the profile. The 
rate at which a saturated soil transmits water is 
accepted as a measure of this quality. In soil 
physics, the rate is referred to as “saturated 
hydraulic conductivity,” which is defined in the “Soil 
Survey Manual.” In line with conventional usage in 
the engineering profession and with traditional 
usage in published soil surveys, this rate of flow 
continues to be expressed as “permeability.” Terms 
describing permeability, measured in inches per 
hour, are as follows: 


Extremely slow ..............4 sss sss 0.00 to 0.01 inch 
Very SIOW .......... ... 0.01 to 0.06 inch 
Slow ................. ..0.06 to 0.2 inch 
Moderately slow ................suusss 0.2 to 0.6 inch 
Moderate .............. .6 inch to 2.0 inches 
Moderately rapid ............................ 2.0 to 6.0 inches 
Rapid... eee ccs oS 6.0 to 20 inches 
Very rapid عیفر رج‎ eee more than 20 inches 


Phase, soil. A subdivision of a soil series based on 
features that affect its use and management, such 
as slope, stoniness, and flooding. 


pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels 
or pipelike cavities by water moving through the 
soil. 

Pitting (in tables). Pits caused by melting around ice. 
They form on the soil after plant cover is removed. 

Plasticity index. The numerical difference between 
the liquid limit and the plastic limit; the range of 
moisture content within which the soil remains 
plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Plowpan. A compacted layer formed in the soil 
directly below the plowed layer. 

Ponding. Standing water on soils in closed 
depressions. Unless the soils are artificially 
drained, the water can be removed only by 
percolation or evapotranspiration. 

Poor filter (in tables). Because of rapid or very rapid 
permeability, the soil may not adequately filter 
effluent from a waste disposal system. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly 
the same size. Because there is little difference in 
size of the particles, density can be increased only 
slightly by compaction. 

Poor outlets (in tables). Refers to areas where 
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surface or subsurface drainage outlets are difficult 
or expensive to install. 

Potential native plant community. See Climax plant 
community. 

Potential rooting depth (effective rooting depth). 
Depth to which roots could penetrate if the content 
of moisture in the soil were adequate. The soil has 
no properties restricting the penetration of roots to 
this depth. 

Prescribed burning. Deliberately burning an area for 
specific management purposes, under the 
appropriate conditions of weather and soil 
moisture and at the proper time of day. 

Productivity, soil. The capability of a soil for 
producing a specified plant or sequence of plants 
under specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent 
material. 

Proper grazing use. Grazing at an intensity that 
maintains enough cover to protect the soil and 
maintain or improve the quantity and quality of the 
desirable vegetation. This practice increases the 
vigor and reproduction capacity of the key plants 
and promotes the accumulation of litter and mulch 
necessary to conserve soil and water. 

Quartzite, metamorphic. Rock consisting mainly of 
quartz that formed through recrystallization of 
quartz-rich sandstone or chert. 

Quartzite, sedimentary. Very hard but 
unmetamorphosed sandstone consisting chiefly of 
quartz grains. 

Range condition. The present composition of the 
plant community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor on the basis of how much the present 
plant community has departed from the potential. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, 
savannas, many wetlands, some deserts, tundras, 
and areas that support certain forb and shrub 
communities. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is the 
product of all the environmental factors 
responsible for its development. It is typified by an 
association of species that differ from those on 
other range sites in kind or proportion of species 
or total production. 

Reaction, soil. A measure of acidity or alkalinity of a 
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soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The 
degrees of acidity or alkalinity, expressed as pH 
values, are: 


Ultra acid ........... tene less than 3.5 
Extremely aCid ................ sass 3.5 to 4.4 
Very strongly acid .. 
Strongly acid ..... 
Moderately acid . 
Slightly acid .... 
Neutral............ 
Slightly alkaline ..... 

Moderately alkaline .... 
Strongly alkaline ........ 
Very strongly alkaline ....................... 9.1 and higher 


Redoximorphic concentrations. Nodules, 
concretions, soft masses, pore linings, and other 
features resulting from the accumulation of iron or 
manganese oxide. An indication of chemical 
reduction and oxidation resulting from saturation. 


Redoximorphic depletions. Low-chroma zones from 
which iron and manganese oxide or a combination 
of iron and manganese oxide and clay has been 
removed. These zones are indications of the 
chemical reduction of iron resulting from 
saturation. 

Redoximorphic features. Redoximorphic 
concentrations, redoximorphic depletions, reduced 
matrices, a positive reaction to alpha,alpha- 
dipyridyl, and other features indicating the 
chemical reduction and oxidation of iron and 
manganese compounds resulting from saturation. 

Reduced matrix. A soil matrix that has low chroma in 
situ because of chemically reduced iron (Fe Il). 
The chemical reduction results from nearly 
continuous wetness. The matrix undergoes a 
change in hue or chroma within 30 minutes after 
exposure to air as the iron is oxidized (Fe III). A 
type of redoximorphic feature. 

Regeneration. The new growth of a natural plant 
community, developing from seed. 

Regolith. The unconsolidated mantle of weathered 
rock and soil material on the earth’s surface; the 
loose earth material above the solid rock. 

Relict stream terrace. One of a series of platforms in 
or adjacent to a stream valley that formed prior to 
the current stream system. 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered or partly weathered mineral material 
that accumulated as consolidated rock 
disintegrated in place. 
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Ridge. A long, narrow elevation of the land surface, 
usually sharp crested with steep sides and 
forming an extended upland between valleys. The 
term is used in areas of both hill and mountain 
relief. 

Rill. A steep-sided channel resulting from accelerated 
erosion. À rill is generally a few inches deep and 
not wide enough to be an obstacle to farm 
machinery. 

Riverwash. Unstable areas of sandy, silty, clayey, or 
gravelly sediments. These areas are flooded, 
washed, and reworked by rivers so frequently that 
they support little or no vegetation. 

Road cut. A sloping surface produced by mechanical 
means during road construction. It is commonly on 
the uphill side of the road. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rock outcrop. Exposures of bare bedrock other than 
lava flows and rock-lined pits. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Rubbleland. Areas that have more than 90 percent of 
the surface covered by stones or boulders. Voids 
contain no soil material and virtually no vegetation 
other than lichens. The areas commonly are at the 
base of mountain slopes, but some are on 
mountain slopes as deposits of cobbles, stones, 
and boulders left by Pleistocene glaciation or by 
periglacial phenomena. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble saits in an 
amount that impairs the growth of plants. A saline 
soil does not contain excess exchangeable 
sodium. 

Salinity. The electrical conductivity of a saline soil. It is 
expressed, in millimhos per centimeter, as follows: 


e 0to4‏ کا اکم رھ مال روا19558 
eet ite 4108‏ یں Slightly saline‏ 
8to 16‏ شی شی Moderately saline‏ 
Strongly saline ................... sesa More than 16‏ 


Salty water (in tables). Water that is too salty for 
consumption by livestock. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
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diameter. Most sand grains consist of quartz. As a 
Soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-sized particles. 

Sandy soil. Sand or loamy sand. 

Saturation. Wetness characterized by zero or positive 
pressure of the soil water. Under conditions of 
saturation, the water will flow from the soil matrix 
into an unlined auger hole. 

Sedimentary plain. An extensive nearly level to gently 
rolling or moderately sloping area that is underlain 
by sedimentary bedrock and that has a slope of 0 
to 8 percent. 

Sedimentary rock. Rock made up of particles 
deposited from suspension in water. The chief 
kinds of sedimentary rock are conglomerate, 
formed from gravel; sandstone, formed from sand; 
shale, formed from clay; and limestone, formed 
from soft masses of calcium carbonate. There are 
many intermediate types. Some wind-deposited 
sand is consolidated into sandstone. 

Sedimentary uplands. Land areas of bedrock formed 
from water- or wind-deposited sediments. They 
are higher on the landscape than the flood plain. 

Seepage (in tables). The movement of water through 
the soil. Seepage adversely affects the specified 
use. 


‘Semiconsolidated sedimentary beds. Soft geologic 


sediments that disperse when fragments are 
placed in water. The fragments are hard or very 
hard when dry. Determining the texture by the 
usual field method is difficult. 

Sequum. A sequence consisting of an illuvial horizon 
and the overlying eluvial horizon. (See Eluviation.) 

Series, soil. A group of sails that have profiles that are 
almost alike, except for differences in texture of 
the surface layer. All the soils of a series have 
horizons that are similar in composition, thickness, 
and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Shallow soil. A soil that is 10 to 20 inches deep over 
bedrock or to other material that restricts the 
penetration of plant roots. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Shoulder slope. The uppermost inclined surface at 
the top of a hillside. It is the transition zone from 
the back slope to the summit of a hill or mountain. 
The surface is dominantly convex in profile and 
erosional in origin. 

Shrink-swell (in tables). The shrinking of soil when 
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dry and the swelling when wet. Shrinking and 
swelling can damage roads, dams, building 
foundations, and other structures. It can also 
damage plant roots. 

Silica. A combination of silicon and oxygen. The 
mineral form is called quartz. 

Silica-sesquioxide ratio. The ratio of the number of 
molecules of silica to the number of molecules of 
alumina and iron oxide. The more highly 
weathered soils or their clay fractions in warm- 
temperate, humid regions, and especially those in 
the tropics, generally have a low ratio. 

Silt. As a soil separate, individual mineral particles 
that range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 
percent clay. 

Siltstone. Sedimentary rock made up of dominantly 
silt-sized particles. 

Similar soils. Soils that share limits of diagnostic 
criteria, behave and perform in a similar manner, 
and have similar conservation needs or 
management requirements for the major land uses 
in the survey area. 

Slickensides. Polished and grooved surfaces 
produced by one mass sliding past another. In 
soils, slickensides may occur at the bases of slip 
surfaces on the steeper slopes; on faces of blocks, 
prisms, and columns; and in swelling clayey soils, 
where there is marked change in moisture 
content. 

Slick spot. A small area of soil having a puddled, 
crusted, or smooth surface and an excess of 
exchangeable sodium. The soil generally is silty or 
clayey, is slippery when wet, and is low in 
productivity. 

Slippage (in tables). Soil mass susceptible to 
movement downslope when loaded, excavated, or 
wet. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. In 
this survey the following slope classes are 


recognized: 
Nearly level sisian 0 to 2 percent 
Gently sloping issa 2 to 5 percent 
Moderately sloping ........................... 5 to 9 percent 
Strongly sloping ........ .... 9 to 15 percent 
Moderately steep .. .. 15 to 30 percent 
516688 —————— 30 to 50 percent 
Very steep ooo... cece 50 percent and higher 
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Classes for complex slopes are as follows: 


Nearly level... 0 to 2 percent 
Uriclulatine) sesini 2 to 5 percent 
Gently "280 8 20 5 to 9 percent 
Rolling ........ ... 9 to 15 percent 


PHIL asa eS 15 to 30 percent 
SOPs 30 to 50 percent 
Very steep oe 50 percent and higher 


Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Slope alluvium. Sediment gradually transported on 
mountains or hill slopes primarily by alluvium 
processes and characterized by particle sorting. In 
a profile sequence, sediments may be 
distinguished by differences in size and/or specific 
gravity of coarse fragments and may be separated 
by stone lines. Sorting of rounded or subrounded 
gravel or cobbles and burnished peds contrast 
with unsorted colluvial deposits. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Slow refill (in tables). The slow filling of ponds, 
resulting from restricted permeability in the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Sodic (alkali) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher) or so high a 
percentage of exchangeable sodium (15 percent 
or more of the total exchangeable bases), or both, 
that plant growth is restricted. 

Sodicity. The degree to which a soil is affected by 
exchangeable sodium. Sodicity is expressed as a 
sodium adsorption ratio (SAR) of a saturation 
extract, or the ratio of sodium to calcium plus 
magnesium. The degrees of sodicity and their 
respective ratios are: 


Sligbls ری‎ d Ert qe less than 13:1 


Soft bedrock. Bedrock that can be excavated with 
trenching machines, backhoes, small rippers, 
and other equipment commonly used in 
construction. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 
millimeters in equivalent diameter and ranging 
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between specified size limits. The names and 
sizes, in millimeters, of separates recognized in 
the United States are as follows: 


Very coarse sand سی‎ sss 2.0 to 1.0 
Coarse sand ما .مم و‎ AS 1.0 to 0.5 
Medium sand 00پ‎ 0*0 0.5 to 0.25 
Fine sand تو وپ‎ ninpas ye 0.25 to 0.10 
Very fine sand .... 0.10 to 0.05 
SII: کو ساس رتا ا ری و سی و‎ 0.05 to 0.002 
CLAY m less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation 
are active. The solum in soil consists of the A, E, 
and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of 
the material below the solum. The living roots and 
plant and animal activities are largely confined to 
the solum. 

Species. A single, distinct kind of plant or animal 
having certain distinguishing characteristics. 

Stone line. A concentration of coarse fragments in a 
soil. Generally, it is indicative of an old weathered 
surface. In a cross section, the line may be one 
fragment or more thick. It generally overlies 
material that weathered in place and is overlain by 
recent sediment of variable thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter if rounded or 15 to 24 
inches (38 to 60 centimeters) in length if flat. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Strath terrace. A surface cut formed by the erosion of 
hard or semiconsolidated bedrock and thinly 
mantled with stream deposits. 

Stratified. Arranged in strata, or layers.The term 
refers to geologic material. Layers in soils that 
result from the processes of soil formation are 
called horizons; those inherited from the parent 
material are called strata. 

Stream channel. The hollow bed where a natural 
stream of surface water flows or may flow; the 
deepest or central part of the bed, formed by the 
main current and covered more or less 
continuously by water. 

Stream terrace. One of a series of platforms in a 
stream valley, flanking and more or less parallel to 
the stream channel. It originally formed near the 
level of the stream and is the dissected remnants 
of an abandoned flood plain, streambed, or valley 
floor that were produced during a former stage of 
erosion or deposition. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands that provide 
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vegetative barriers to soil blowing and water 
erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. 
The principal forms of soil structure are: platy 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are either single 
grain (each grain by itself, as in dune sand) or 
massive (the particles adhering without any 
regular cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on 
the soil or partly worked into the soil. It protects 
the soil from wind and water erosion after harvest, 
during preparation of a seedbed for the next crop, 
and during the early growing period of the new 
crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Tilling a soil below normal plow depth, 
ordinarily to shatter a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, 
or EB) below the surface layer. 

Summit. A general term for the top, or highest level, of 
an upland feature, such as a hill or mountain. It 
commonly refers to a higher area that has a gentle 
slope and is flanked by steeper slopes. 

Surface layer. The soil ordinarily moved in tillage, or 
its equivalent in uncultivated soil, ranging in depth 
from 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the “plow layer,” or the 
"Ap horizon.’ 

Surface soil. The A, E, AB, and EB horizons, 
considered collectively. It includes all subdivisions 
of these horizons. 

Tailwater. The water directly downstream of a 
structure. 

Talus. Fragments of rock and other soil material 
accumulated by gravity at the foot of cliffs or steep 
slopes. 

Taxadjuncts. Soils that cannot be classified in a 
series recognized in the classification system. 
Such soils are named for a series they strongly 
resemble and are designated as taxadjuncts to 
that series because they differ in ways too small to 
be of consequence in interpreting their use and 
behavior. Soils are recognized as taxadjuncts only 
when one or more of their characteristics are 
slightly outside the range defined for the family of 
the series for which the soils are named. 

Terrace. An embankment, or ridge, constructed 
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across sloping soils on the contour or at a slight 
angle to the contour. The terrace intercepts 
surface runoff so that water soaks into the soil or 
flows slowly to a prepared outlet. A terrace in a 
field is generally built so that the field can be 
farmed. A terrace intended mainly for drainage 
has a deep channel that is maintained in 
permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat 
or undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, 
and clay particles in a mass of soil. The basic 
textural classes, in order of increasing proportion 
of fine particles, are sand, loamy sand, sandy 
loam, loam, silt loam, silt, sandy clay loam, clay 
loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam 
classes may be further divided by specifying 
“coarse,” “fine,” or "very fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till plain. An extensive area of nearly level to 
undulating soils underlain by glacial till. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling 
emergence, and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Too arid (in tables). The soil is dry most of the time, 
and vegetation is difficult to establish. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Toxicity (in tables). Excessive amount of toxic 
substances, such as sodium or sulfur, that 
severely hinder establishment of vegetation or 
severely restrict plant growth. 

Trace elements. Chemical elements, for example, 
zinc, cobalt, manganese, copper, and iron, in soils 
in extremely small amounts. They are essential to 
plant growth. 

Trafficability. The degree to which a soil is capable of 
supporting vehicular traffic across a wide range in 
Soil moisture conditions. 

Tread. The relatively flat terrace surface that was cut 
or built by stream or wave action. 

Tuff. A compacted deposit that is 50 percent or more 
volcanic ash and dust. 

Understory. Any plants in a forest community that 
grow to a height of less than 5 feet. 

Unstable fill (in tables). Risk of caving or sloughing on 
banks of fill material. 


Upland (geology). Land at a higher elevation, in 
general, than the alluvial plain or stream terrace; 
land above the lowlands along streams. 

Valley. An elongated depressional area primarily 
developed by stream action. 

Variegation. Refers to patterns of contrasting colors 
assumed to be inherited from the parent material 
rather than to be the result of poor drainage. 

Varve. A sedimentary layer or a lamina or sequence of 
laminae deposited in a body of still water within a 
year. Specifically, a thin pair of graded 
glaciolacustrine layers seasonally deposited, 
usually by meltwater streams, in a glacial lake or 
other body of still water in front of a glacier. 

Very deep soil. A soil that is more than 60 inches 
deep over bedrock or to other material that 
restricts the penetration of plant roots. 

Very shallow soil. A soil that is less than 10 inches 
deep over bedrock or to other material that 
restricts the penetration of plant roots. 

Water spreading. Diverting runoff from natural 
channels by means of a system of dams, dikes, or 
ditches and spreading it over relatively flat 
surfaces. 

Water table, perched. The surface of a local zone of 
saturation held above the main body of ground 
water by an impermeable layer or stratum, 
generally clay, and separated from the main body 
of ground water by an unsaturated zone. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and 
decomposition of the material. 

Well graded. Refers to soil material consisting of 
coarse grained particles that are well distributed 
over a wide range in size or diameter. Such soil 
normally can be easily increased in density and 
bearing properties by compaction. Contrasts with 
poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically a sunflower) wilts so 
much that it does not recover when placed in a 
humid, dark chamber. 

Windbreak. A living barrier of trees or combination of 
trees and shrubs located adjacent to farm or ranch 
headquarters and designed to protect the area 
from cold or hot winds and drifting snow. Also 
headquarters and livestock windbreaks. 

Windthrow. The uprooting and tipping over of trees by 
the wind. 
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Appendices 


Appendix A is an excerpt from California supplement CA-4 to the National 
Conservation Planning Manual, dated February 1981, United States Department of 
Agriculture, Soil Conservation Service. 

Appendix B includes guides for assigning land capability classes, subclasses, and 
units. The original documentation is a California supplement dated November 1969. Any 
revisions are noted in the appendix. 

Appendix C is an edited version of the ratings guides described in the National Soil 
Survey Handbook, Part 620, dated November 1993, United States Department of 
Agriculture, Soil Conservation Service. These guides provided the basis for the 
interpretive ratings given in the tables Recreational development, Building site 
development, Sanitary facilities, Construction materials, and Water management. Soils 
are rated for the uses expected to be important or potentially important to users of soil 
survey information. Ratings for proposed uses are given in terms of limitations and 
restrictive features. Only the most restrictive features are listed in the tables. Therefore, 
if a soil is rated severe, only those soil features that cause the soil to be rated severe 
are given. There may be other limitations that should be overcome if the soil is to be 
used for a specific purpose. The guides in appendix C show in the first column the 
properties or features used as criteria for rating the soil for the use. The properties are 
listed in descending order of estimated importance. In the "Limits" column, limits of the 
properties are given for rating the soils and for recognizing a restrictive property or 
properties. In the "Restrictive feature" column, a key phrase indicates the feature 
causing the problem. 
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Appendix A.—Prime Farmlands—California 


Prime farmland is land best suited for producing food, forage, fiber, and oilseed crops and also available for 
these uses (the land could be cropland, pastureland, rangeland, forest land, or other land but not urban buildup 
land or water). It has the soil quality, growing season, and moisture supply needed to produce sustained high yields 
of crops economically when treated and managed, including water management, according to modern farming 
methods. 

Prime farmland meets all of the following criteria: 

1. The soils have: 

a. Aquic, udic, ustic, or xeric moisture regimes and an available water capacity of at least 4 inches (10 cm) per 
40 to 60 inches (1 to 1.52 meters) of soil to produce the commonly grown cultivated crops (cultivated crops 
include, but are not limited to, grain, forage, fiber, oilseed, sugarbeets, vegetables, orchard, vineyard, and 
bush fruit crops) adapted to the region in 7 or more years out of 10; or 

b. Xeric, ustic, aridic, or torric moisture regimes in which the available water capacity is at least 4 inches (10 
cm) per 40 to 60 inches (1 to 1.52 meters) of soil and the area has a developed irrigation water supply that 
is dependable (a dependable water supply is one in which enough water is available for irrigation in 8 out of 
10 years for the crops commonly grown) and of adequate quality; and, 

2. The soils have a temperature regime that is frigid, mesic, thermic, or hyperthermic (pergelic and cryic 
regimes are excluded}. These are soils that, at a depth of 20 inches (50 cm), have a mean annual temperature 
higher than 32 degrees F (0 degrees C). In addition, the mean summer temperature at this depth in soils with an O 
horizon is higher than 47 degrees F (8 degrees C); in soils that have no O horizon, the mean summer temperature 
is higher than 59 degrees F (15 degrees C); and, 

3. The soils have a pH between 4.5 and 8.4 in all horizons within a depth of 40 inches (1 meter); and, 

4. The soils either have no water table or have a water table that is maintained at a sufficient depth during the 
cropping season to allow cultivated crops common to the area to be grown; and, 

5. The soils can be managed so that, in all horizons within a depth of 40 inches (1 meter), during part of each 
year the conductivity of the saturation extract is less than 4 mmhos/cm and the exchangeable sodium percentage 
(ESP) is less than 15; and, 

6. The soils are not flooded frequently during the growing season (less often than once in 2 years); and, 

7. The product of K (erodibility factor) x percent slope is less than 2.0; and, 

8. The soils have a permeability rate of at least 0.06 inch (0.15 cm) per hour in the upper 20 inches (50 cm) and 
the mean annual soil temperature at a depth of 20 inches (50 cm) is less than 59 degrees F (15 degrees C); the 
permeability rate is not a limiting factor if the mean annual soil temperature is 59 degrees F (15 degrees C) or 
higher; and, 

9. Less than 10 percent of the surface layer [upper 6 inches (15 cm)] in these soils consists of rock fragments 
coarser than 3 inches (7.6 cm); and, 

10. The soils have a minimum rooting depth of 40 inches (1 meter). 


The national Land Inventory Monitoring (LIM) definitions have been slightly modified for California standards: 
criterion 1 is a California definition, not a national one. Part A which reads “AWC of at least 4 inches (10.cm), per 
40 to 60 inches (1 to 1.52 meters) of soil’ is a California definition. 


Stanislaus County, California, Western Part 


Criteria 
Effective 
soil depth (in) ! 240 
ETp 32 degrees 
i ا ا ا ا‎ M 220 
218 iae 220 
Surface texture 
(irrigated) ........ SL-CL 
Surface texture 
(nonirrigated) .. SL-CL 
Permeability 
(inf) 2 ............ 0.2-6.0 
Well or 
Depth to water mod. well 
table (in) ?........ >60 


Available water 
capacity (in) ° .. 


20.13 in/in 
Slope (96): 587 
Group A .......... «2 
Group B .......... «2 


Erosion hazard | None or slight 


None or rare 


Flooding ............ 


Salinity/EC x 10 


at 25 °C 
(mmhos/cm) * «4 
Alkali ESP ® ...... None 


LS-C, may be 
GR 


SL-C, may be 
GR 


0.06-20 


Somewhat 
poorly through 
Somewhat 
excessively 
>36 


27.5 avg. AWC | 25.0 avg. AWC 


20.08 in/in 


«5 
«8 


None through 
moderate 


None through 
occasional 


«8 


«25 


Any, may be GR} Any, may be 


CB 


SL-C, may be, 
GR, CB 


«0.06-20 


Poorly through 
Excessively 
>20 


>3.5 avg. AWC 
20.06 in/in 


<8 
<15 


None through 
high 


None through 
occasional 


<16 


<50 


Appendix B.—Guide for Placing Soils in Capability Classes 


Capability class 


>10 >20 >10 
26 26 24 
28 >8 >6 
Any, may be Any, may be 
RV, CBV, ST '*IGRX, CBX, STVIGRX, CBX, S 
LS-C, GRV, Any, may be Any, may be 
CBV, ST '? RX, CBX, STVIGRX, CBX, S 
Any Any Any 
Poorly through 
Excessively 
>20 Any Any 


22.5 avg. AWC |>3.0 avg. AWC | >2.0 avg. AWC 
20.04 in/in 


«15 «2 «25 

«25 «2 «50 

Any None or slight Any 

None through Any Any 

frequent "t 

«16 «8 Dryland, «16 
Irrigated, any 
<50 <25 Dryland, <25 


Irrigated, <50 


Any 


Any 


Any 


Any 


Any 


>1.0 avg. 
AWC 


<50 
<75 


Any 


Any 


Any 


Any 
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Any 


Any 


Any 


Any 


Any 


Any 


Any 


Any 


Any 
Any 
Any 


Any 


Any 


Any 
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Guide for Placing Soils in Capability Classes—Continued 


Capability class 


Criteria 


substances ? | None through | None through 
moderate moderate 


None or slight 


Dryland, slight 
Irrigated, slight 
through 
moderate 


Frost-free 
season 
(32 degrees F) 


2140 days 2100 days 280 days 250 days 


' Claypans with permeability of less than 0.06 inch/hour will be treated as limiting the effective depth. 

? Permeability of the least permeable subsurface horizon. 

8 Depth to the water table during the growing season. 

* Available moisture between field capacity and wilting point. 

5 Use erosion hazard to help determine upper slope percent. 

5 [n existing mapping units 9 percent and 30 percent can be substituted for 8 percent and 25 percent. 

7 Column A includes soils with K factors of 0.37 or more and soils that are subject to ril! and gully erosion, such as soils that formed in 
granitic material and soils that have a claypan. Other soils are in group B. 

2 For salts and alkali to be a major limitation, there should be other soil limitations, such as slow permeabiliti or high water tables. 

® Such as boron and magnesium, which are leached with difficulty. 

10 Coarse fragments interfere with tillage but do not prevent cropping. 

u Frequent flooding that does not prevent normal cropping. 

12 Range and woodland mechanical practices can be applied to class VI land. 

1 Range and woodland mechanical practices are impractical on class VII land. 

14 Class 8 land have limitations that preclued their use for commercial plant production and restrict their use to recreation, water supply, or 
esthetic purposes. 
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Guide for Placing Soils in Capability Subclasses in California—A 


(Where wind velocities are low and/or soils are irrigated. Only soils in 
capability classes 2 through 8 are assigned to a subclass.) 


Subclass by slope range ' 


Soil properties 
07 9-15% | 154% 


1. Moderately slowly, moderately, 
moderately rapidly, rapidly, and 
very rapidly permeable, moderately 
well drained, well drained, somewhat 
excessively drained, and excessively 
drained soils more than 20 inches 


deep that have the following textures: 


a. Fine and very fine 
b. Moderately fine ... 
c. Medium 
d. Moderately coarse, with or without 

a.textural B ہے‎ sen s23 e e e 
e. Coarse and very coarse, with a 

textural B... senem S e e e 
f. Coarse and very coarse, with 

little or no textural B ...................... S 5 8 e 


2. Slowly and very slowly permeable 
soils that are more than 20 inches 
deep:* 


a. Well drained and moderately 
well drained 
b. Somewhat poorly drained 


3. Wet, poorly drained and very poorly 
drained soils: 


a. Moderately coarse to fine 

textured (includes claypans and 

fragipans) می یصس صا سی‎ w w w e 
b. Coarse textured with little or no 

textural B5 
c. Deep organic soils? .... 


4. Excessively drained, somewhat 
excessively drained, and moderately 
well drained, shallow and very 
shallow soils: 


o 
D 
© 
D 


a. 10 to 20 inches deep to bedrock.... 
b. O to 10 inches deep to bedrock ..... 8 E 58 s5 
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Guide for Placing Soils in Capability Subclasses—A (Continued) 


Subclass by slope range 


5. Excessively drained, somewhat 

excessively drained, well drained, 

and moderately well drained, saline 

and sodic soils (moderate to severe 

salinity and sodicity) ........................... S e e 
6. Soils that have a very cobbly, 

extremely cobbly, very gravelly, 

extremely gravelly, very stony, or 

extremely stony surface layer ............. 5 5 s 
7. Soils that are subject to damaging 

84۷601160 سی‎ —— w w w 


1 For soils in capability classes 2 and 3. Class 1 land is excluded. 

2 Where these soils are more than 40 inches deep, they are generally in class 1. 
3 Use “C” only for dryland if soil is class 1 irrigated. 

* Permeability of the B horizon or control section. 

5 Including somewhat poorly drained soils. 

ê Subclass "e" if slope is more than 50 percent. 

? Subclass "e" if slope is more than 30 percent. 


Soil properties 
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Guide for Placing Soils in Capability Subclasses in California—B 


(Where wind velocities are high and the soils are not irrigated. Only soils in 
capability classes 2 through 8 are assigned to a subclass.) 


Subclass by slope range’ 


Soil properties 
use 9-15% | 15+% 


1. Moderately slowly, moderately, 
moderately rapidly, rapidly, and 
very rapidly permeable, moderately 
well drained, well drained, somewhat 
excessively drained, and excessively 
drained soils more than 20 inches 


deep that have the following textures: 


a. Fine and very fine 5 e e e 
b. Moderately fine e e 
c: Medium srs e e e 
d. Moderately coarse, with or without 
a textural B... e e e e 
e. Coarse and very coarse, with a 
textural, B»... noeh t e e e e 
f. Coarse and very coarse, with 
little or no textural B ...................... e e e e 
2. Slowly and very slowly permeable 
soils that are more than 20 inches 
deep: 
a. Well drained and moderately 
یِٹ.ِ_پ / ندال ن‎ ۱ 0 s e e e 
b. Somewhat poorly drained ...... ۷۷ e e e 
3. Wet, poorly drained and very poorly 
drained soils: 
a. Moderately coarse to fine 
textured (includes claypans and 
fragipans) مم اص وا ہج‎ ۷۵ w w e 
b. Coarse textured with little or no 
textural B5 w w w e 
c. Deep organic soils? ... w w w e 
4. Excessively drained, somewhat 
excessively drained, and moderately 
well drained, shallow and very 
shallow soils: 
a. 10 to 20 inches deep to bedrock... s 5 ٥ ٥ 


b. O to 10 inches deep to bedrock ..... 5 s s së 
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Guide for Placing Soils in Capability Subclasses—B (Continued) 


Subclass by slope range 


9-15% 


5 e e 
E S S 
w Ww w 


! For soils in capability classes 2 through 8. Class 1 land is excluded. 

2 Where these soils are more than 40 inches deep, they are generally in class |. 
3 Use “C” only for dryland if soil is class 1 irrigated. 

* Permeability of the B horizon or control section. 

5 Including somewhat poorly drained soils. 

€ Subclass "e" if slope is more than 50 percent. 

7 Subclass "e" if slope is more than 30 percent. 


Soil properties 
prop 15+% 


5. Excessively drained, somewhat 
excessively drained, well drained, 
and moderately well drained, saline 
and sodic soils (moderate to severe 
salinity and sodicity) .........................« 


6. Soils that have a very cobbly, 
extremely cobbly, very gravelly, 
extremely gravelly, very stony, or 
extremely stony surface layer ............. 


7. Soils that are subject to damaging 
OVerflow امھ یھی‎ 


Soil Survoy 


Stanislaus County, California, Western Part 223 


Capability Unit 


نہ جح ین ھ ی وہ یہہ مہ 


10 


Guide for Placing Soils in Capability Units 


Principal Soil Property or Limitation 


Potential or actual wind or water erosion hazard. 

Drainage or overflow hazard (somewhat or poorly drained, flooded or ponded). 

Slowly or very permeable subsoils or substrata. 

Coarse or gravelly textures. 

Fine or very fine textures. 

Salinity or alkali, sufficient to constitue a continuing limitation or hazard. 

Stones, cobbles, or rocks sufficient to interfere with tillage. 

Hardpan or hard unweathered bedrock within the root zone. 

Low inherent fertility, associated with strong acidity, low calcium-magnesium 
ratio, or excess calcium, boron, or molydenum. 

High organic matter content—peats and mucks. 

Coarse sandy or very gravelly substrata limiting to root penetration and 
moisture retention. 
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Appendix C.—Criteria Used in Rating Soils for Selected Uses 


The following tables show the criteria used in rating soils for selected uses in tables 11, 
12, 13, 14, and 15 in this survey. Soils are rated for the uses expected to be important or 
potentially important to users of soil survey information. Ratings for proposed uses are 
given in terms of limitations and restrictive features. Only the most restrictive features are 
listed in the tables. Therefore, if a soil is rated severe, only those soil features that cause 
the soil to be rated severe are given. There may be other limitations that should be 
overcome if the soil is to be used for a specific purpose. 

The first column in the guides in this appendix shows the properties or features used as 
criteria for rating the soil for the use. The properties are listed in descending order of 
estimated importance. In the "Limits" column, limits of the properties are given for rating 
the soils and for recognizing a restrictive property or properties. In the "Restrictive feature" 
column, a key phrase indicates the feature causing the problem. 


Stanislaus County, California, Western Part 225 


Camp Areas 


Ice 


Restrictive 
feature 


Property 


1: USDA textüre رہ اھ‎ deem Permafrost. 


2. Floodifig..... 5 en تم را‎ tees لی برا‎ Rare, common Flooding. 


3. Slope (percent) ensin >15 Slope. 


STX, BYX, CBX, FLX, 
CBV, FLV, CNX, CRX, 
SHX, SYX 


4. USDA texture modifier (surface layer) ........ Large stones. 


5. Coarse fragments in the surface layer 


(percent) ! .......... sss senses Small stones. 


>50 


+ 
«1.5 


Ponding. 
Wetness. 


6. Depth to high water table (feet) .................. 


«0.06 Percs slowly. 


7. Permeability in the upper 40 inches (in/hr) ? 


8. USDA texture (surface layer)? .................... SC, SIC, C Too clayey. 


PT Excess humus. 


9. Unified (surface layer) ................... sss 


10. USDA texture (surface layer) ..................... 3 LFS, SLS COS, S, FS Too sandy. 


«20 Depth to rock. 


11. Depth to bedrock (inches) .......................... 


12. Depth to cemented pan (inches) ................ Cemented pan. 


13. USDA texture (surface layer) * ................... Dusty. 


14. Sodium adsorption ratio in the upper 40 


inches or great group or phase ............... Excess sodium. 


>12 
(natric, halic, alkati 


phases) 


15. Salinity in the surface layer (mmhos/cm) ... >8 Excess salt. 


16. Soil reaction (pH in the surface layer) ........ Too acid. 


Fragile. 


1 100 minus percent passing No. 10 sieve. 

? Rate soils in UST, TOR, ARID, BOR, or XER suborders, great groups, or subgroups one class better. 
3 Rate slight if finer textured material is within 20 inches of the surface. 

* Disregard unless soil is in TOR, ARID, or XER suborders, great groups, or subgroups. 

5 If the soil is easily damaged by use or disturbance, rate severe—fragile. 


226 


10. 


. Depth to high water table (feet) ... 


. USDA texture modifier (surface layer) ........ 


. USDA texture (surface layer) ! .................... 


. USDA texture (surface layer) ...................... 


. Unified (surface layer) “ہیی‎ eee eee 


. Depth to bedrock (inches) .......................... 


. Depth to cemented pan (inches) ................ 
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Picnic Areas 


Restrictive 
feature 


Property 


Permafrost. 


Slope. 


None, rare, occasional Frequent Flooding. 


22.5 


1.0-2.5 


Ponding. 
Wetness. 


«1.0 


STV, BYV, CB, FL 


STX, BYX, CBX, FLX, 
CBV, FLV, CNX, CRX, 
SHX, SYX 


Large stones. 


SC, SIC, C 


Too clayey. 


LCOS, VFS,? LFS, ?LS COS, S, FS 


Too sandy. 


PT 


Excess 


humus. 
. Coarse fragments in the surface layer 
(percent) tsa ae Small stones. 
Sodium adsorption ratio in the upper 40 
inches or great group or phase .............. >12 Excess 
(natric, halic, alkali sodium. 
phases) 
. Salinity in the surface layer (mmhos/cm) ... Excess salt. 
. Soil reaction (pH) in the surface layer ........ Too acid. 
. Permeability in the upper 40 inches (in/hr) 1 0.06-0.6 Percs slowly. 
. USDA texture (surface layer) * ................... SIL, SI, VFSL, L Dusty. 


Depth to rock. 


Cemented pan. 


———————À Fragile. 


1 Rate soils in UST, TOR, ARID, BOR, or XER suborders, great groups, or subgroups one class better. 
? Rate slight if finer textured material is within 20 inches of the surface. 

3 100 minus percent passing No. 10 sieve. 

* Disregard unless soil is in TOR, ARID, or XER suborders, great groups, or subgroups. 


5 If the soil is easily damaged by use or disturbance, rate severe—fragile. 


Stanislaus County, California, Western Part 227 


Playgrounds 


1. USDA texture موم موم می مم مم یں‎ Ice Permafrost. 


2. USDA texture modifier (surface layer) ........ STV, STX, BYV, BYX, |Large stones. 
CB, CBV, FL, FLV, BY, 
CBX, CNX, CRX, FLX, 
SHX, SYX 


3. Slope (percent) .................. sese 26 Slope. 


4. Coarse fragments in the surface layer 
die.) تفم ریمس ای‎ 225 Small stones. 


5. USDA texture (surface layer)? .................... SC, SIC, C Too clayey. 


6. USDA texture (surface layer)...................... COS, S, FS Too sandy. 


7. Unified (surface layer) ................ssssseees PT Excess 
humus. 
8. Depth to high water table (feet) .................. * Ponding. 
22.5 1.5-2.5 «1.5 Wetness. 
O FIOOGIAG او‎ fos سا‎ Ete ph None, rare Occasional Frequent Flooding. 
10. Depth to bedrock (inches) .......................... >40 420-40 <20 Depth to rock. 
11. Depth to cemented pan (inches) ................ >40 420-40 <20 Cemented pan. 
12. Permeability in the upper 40 inches (in/hr) ? 0.06-0.6 Percs slowly. 
13. USDA texture (surface layer) 5 ................... SIL, SI, VFSL, L Dusty. 
14. Sodium adsorption ratio in the upper 40 
inches or great group or phase ............... Excess 
(natric, halic, alkali sodium. 
phases) 
15. Salinity in the surface layer (mmhos/cm) ... >8 Excess salt. 
16. Soil reaction (pH) in the surface layer ........ Too acid. 
17.. Other aires eee Fragile. 


! 100 minus percent passing No. 10 sieve. 

? Rate soils in UST, TOR, ARID, BOR, or XER suborders, great groups, or subgroups one class better. 
3 Rate slight if finer textured material is within 20 inches of the surface. 

4 Rate slight if slopes are 0 to 2 percent. 

5 Disregard unless soil is in TOR, ARID, or XER suborders, great groups, or subgroups. 

£ |f the soil is easily damaged by use or disturbance, rate severe—-fragile. 


228 Soil Survey 


Paths and Trails 


a feature 


1. USDA texture ea - Permafrost. 


2. Fraction greater than 3 inches in the 


surface layer (percent by weight) ............. Large stones. 
3. Depth to high water table (feet) .................. Ponding. 
Wetness. 
4. USDA texture (surface layer) ! .................... SC, SIC, C Too clayey. 
5. USDA texture (surface layer) .....................] COS, S, FS Too sandy. 
6. Unified (surface layer) امب می‎ | Excess 
humus. 


7. Slope (percent) نمی‎ Slope. 


8. Erosion factor K (surface layer) .................. Erodes easily. 


9. Coarse fragments in the surface layer 


(percent by weight)* ..........sessssssssess Small stones. 
10...Flocdibg. teet Frequent Flooding. 
11. USDA texture (surface layer) ° ................... SIL, SI, VFSL, L Dusty. 
peu qc سد‎ Fragile. 


' Rate soils in UST, TOR, ARID, BOR, or XER suborders, great groups, or subgroups one class better. 
? Rate slight if finer textured material is within 20 inches of the surface. 

3 Disregard if slopes are 8 percent or less. 

* 100 minus percent passing No. 10 sieve. 

* Disregard unless soil is in TOR, ARID, or XER suborders, great groups, or subgroups. 

° If the soil is easily damaged by use or disturbance, rate severe—fragile. 


Stanislaus County, California, Western Part 229 


Septic Tank Absorption Fields 


Ice 


Restrictive 
feature 


Property 


J; USDA textura سو یر می سی‎ aed Permafrost. 


224 


. Total subsidence (inches) ........................... Subsides. 


Common 


2 
8}. Eloodirity 0 أوا و‎ reete a Flooding. 
4 


. Depth to bedrock (inches) .......................... Depth to rock. 
5. Depth to cemented pan (inches) ................ 


6. Depth to high water table (feet) .................. 


7. Permeability (in/hr): 
24 to 60 Inches uiscera eret 
24 to 40 inches 


Percs slowly. 
Poor filter. 


8. Slope (percent) Slope. 


9. Fraction greater than 3 inches (percent by 
Large stones. 
10. Downslope movement 07067 Slippage. 


Pitting. 


1 Recheck to see if rating should be slight. 

? Weighted average to 40 inches. 

3 If the soil is susceptible to movement downslope when loaded, excavated, or wet, rate severe—slippage. 

^ |f the soil is susceptible to the formation of pits caused by the melting of ground ice when the ground cover is removed, rate severe— 


pitting. 


230 


Property 


1. USDA texture 


2. Permeability between 12 and 60 


inches (in/hr) 


. Flooding 


6. Slope (percent) 
7. Unified (any depth) 


8. Depth to high water table (feet) 


. Depth to bedrock (inches) 


. Depth to cemented pan 


9. Fraction greater than 3 inches 


. Formation of pits 


. Differential settling 


(percent by weight) ? 


. Downsiope movement 


Sewage Lagoons 


Slight 


None, rare 


Limits 


22.0 
«40 
«40 


Common ' 


Soil Survey 


Restrictive 
feature 


Permafrost. 


Seepage. 
Depth to rock. 
Cemented pan. 
Flooding. 
Slope. 

Excess humus. 


Ponding. 
Wetness. 


Large stones. 
Slippage. 
Pitting. 


Unstable fill. 


* If floodwater will not enter or damage the sewage lagoon because of low velocity and a water depth of less than 5 feet, disregard 
flooding. 
211 the floor of the sewage lagoon has a layer at least 20 inches thick with permeability of less than 0.2 in/hr, disregard wetness. 
3 Weighted average to 20 inches. 
^ If the soil is susceptible to movement downslope when loaded, excavated, or wet, rate severe—slippage. 
5 If the soil is susceptible to the formation of pits caused by the melting of ground ice when the ground cover is removed, rate severe— 


pitting. 


° If the soil is susceptible to differential settling, rate severe—unstable fill. 


Stanislaus County, California, Western Part 231 


Sanitary Landfill (Trench) 


Ice 


Restrictive 


Property feature 


Permatrost. 


اریمس مس وی USDA texture‏ .4 


2. Flooding ............. و‎ nnn] Common Flooding. 


3. Depth to bedrock (inches) ...............« ام‎ «72 Depth to rock. 


4. Depth to cemented pan (inches): 
Thick .... Cemented pan. 


Cemented pan. 


5. Permeability of bottom layer (in/hr) * .......... Seepage. 


6. Depth to high water table (feet) .................. Ponding. 
Apparent Wetness. 


Perched .............. 2-4 Wetness. 


7. Slope (percent) ........... emm 8-15 Slope. 


8. USDA texture ! ? 9... CL, SC, SICL SIC, C Too clayey. 


9. USDA texture ? می‎ sse mm LCOS, LS, LFS, LVFS | COS, S, FS, VFS, SG | Too sandy. 


Excess 
humus. 


10. Unified 3... ers OL, OH, PT 


11. Fraction greater than 3 inches (percent by 


weight) سس ”یہ‎ Large stones. 


12. Sodium adsorption ratio in the upper 40 
inches or great group or phase ' .............. 212 
(natric, halic, alkali 


phases) 


Excess 
sodium. 


13. Soil reaction (pH) at any depth .................. «3.6 Too acid. 


14. Salinity at any depth (mmhos/om) ............-- >16 Excess salt. 


15. Downslope movement ای سے‎ e Slippage. 


Unstable fill. 


. Differential settling ............... HH ©) 


1 Disregard in all Aridisols except Salorthids and Aquic subgroups, in all Aridic subgroups, and in all Torri great groups of Entisols except 
Aquic subgroups. 

2 Rate one class better if the soil is in kaolinitic family and experience confirms. 

? Thickest layer between 10 and 60 inches. 

* Weighted average to 60 inches. 

5 If the soil is susceptible to movement downslope when loaded, excavated, or wet, rate severe—slippage. 


6 If the soil is susceptible to differential settling, rate severe—unstable fill. 


232 Soil Survey 


Sanitary Landfill (Area) 


Ice 


Restrictive 


Property feature 


1. USDA texture tines aea Permafrost. 


2; Floodinig eR Common Flooding. 


. Depth to bedrock (inches) ! ........................ «40 


Depth to rock. 


3 
4. Depth to cemented pan (inches) ' .............. «40 Cemented pan. 


5. Permeability between 20 and 40 inches 


Seepage.‏ ۷۷۶و 


6. Depth to high water table (feet) .................. Ponding. 
Apparent... cic eoe dois] Wetness. 


Perched Wetness. 
7. Slope (percent) می‎ Slope. 
8. Downslope movement Slippage. 


9. Formation of َیَیھ‪٘‪/ء‎ 00000000 Pitting. 


Unstable fill. 


. Differential settling 


' Disregard in all Aridisols except Salorthids and Aquic subgroups, in all Aridic subgroups, and in all Torri great groups of Entisols except 
Aquic subgroups. 

? If the soil is susceptible to movement downslope when loaded, excavated, or wet, rate severe—slippage. 

? If the soil is susceptible to the formation of pits caused by the melting of ground ice when the ground cover is removed, rate severe— 
pitting. 

4 If the soil is susceptible to differential settling, rate severe—unstable fill. 


Stanislaus County, California, Western Part 233 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


. Fraction greater than 3 inches (percent by 


Daily Cover for Landfill 


i fe 


. USDA texture Permafrost. 
. Depth to bedrock (inches) .......................... Depth to rock. 
. Depth to cemented pan (inches) Cemented pan. 


< Unified; x citta e eese SP, SW, SP-SM, SW-SM| Seepage. 


GP, GW, GP-GM, 
GW-GM 


. USDA texture ۱ 2 9 اپ سس یں‎ CL, SICL, SC SIC, C Too clayey. 
. USDA texture sae LCOS, LS, LFS, VFS S, FS, COS, SG Too sandy. 
Unified ! 3: ا ا‎ em e linemen es OL, OH, CH, MH Hard to pack. 


. Coarse fragments (percent) ! ^ .................. >50 Small stones. 


welght).) سار لہا رس ای ھا تم سس لا اتک‎ Large stones. 


. Slope (percent) ............... see) Slope. 


Depth to high water table (feet) .................. Ponding. 
Wetness. 


Unified susce tede اکر‎ Excess 


humus. 

Layer thickness (inches) لئے‎ Thin layer. 
Soil reaction (pH) ایی‎ Too acid. 
Salinity in the upper 60 inches 

(mmhos/cm) ? ....... sess] Excess salt. 
Sodium adsorption ratio or great group or 

phase” 20 tous ence whomenge Ae a >12 Excess 

(halic, natric, alkali sodium. 
phases) 

Carbonates ........... eere e Excess lime. 


1 Thickest layer between 10 and 60 inches. 

? Disregard in all Aridisols except Salorthids and Aquic subgroups, in all Aridic subgroups, and in all Torri great groups of Entisols except 
Aquic subgroups. 

3 Rate one class better if the soil is in kaolinitic family and experience confirms. 

^ 100 minus percent passing No. 10 sieve, plus fraction greater than 3 inches. Use dominant condition or restrictive feature. 

° If the amount of carbonate is so high that plant growth is restricted, rate poor—excess lime. 


234 


Soil Survey 


Shallow Excavations 


pce E 


Restrictive 
feature 


Property 
1. USDA texture .......... امو سی سی‎ Permafrost. 
2. Depth to bedrock (inches): 


Depth to rock. 
Depth to rock. 


3. 
THICKE کہ ارت‎ —————— «40 Cemented pan. 
THI aede rne T Peter] «20 Cemented pan. 
4. USDA texture (20 to 60 inches) .................. OS, S, FS, VFS, LCOS, Cutbanks 
LS, LFS, LVFS, G, SG | cave. 
5. USDA texture (20 to 60 inches)... -— Too clayey. 
6. Soil order sss eme Vertisols Cutbanks 
cave. 
7. Bulk density between depths of 20 and 60 
inches (G/CC) ..........aee e — Dense layer. 
8. Unified (20 to 60 inches) میں‎ sree OL, OH, PT Excess 
humus. 
9. Fraction greater than 3 inches (percent by 
weight) ? ........ cessere 25-50 Large stones. 
10. Depth to high water table (feet) .................. — Ponding. 
2-6 Wetness. 
11. Flooding............. eee e enne None, rare Common Flooding. 
12. Slope (percent) ای ”سس وؿووثػومممسممائئیی‎ 8-15 Slope. 
. Downslope movement لٗپ٭٭پلمٗسٗمس یی‎ us Slippage. 


! [n areas of loess, rating should be slight. 
? Weighted average to 40 inches. 


3 jf the soil is susceptible to movement downslope when loaded, excavated, or wet, rate severe—slippage. 


Stanislaus County, California, Western Part 235 


Dwellings Without Basements 


Ice 


Restrictive 
feature 


1. USDA texture Permafrost. 


>12 Subsides. 


2. Total subsidence (inches) .......................... 
3. Flooding ..............sseeene mnl Rare, common Flooding. 


Ponding. 
Wetness. 


4. Depth to high water table (feet).................. + 
1.5-2.5 «1.5 


5. Shrink-swell potential ! ................ assesses Moderate High, very high Shrink-swell. 


OL, OH, PT Î Low strength. 


6. Unified ' 


215 Slope. 


7. Slope (percent) .............. sem 


8. Depth to bedrock (inches): 
Hard ابص وب مم‎ Depth to rock. 


SOF E E cicer ei n dde Depth to rock. 


Cemented pan. 
Cemented pan. 


Large stones. 
Slippage. 
Pitting. 


Unstable fill. 


1 Thickest layer between 10 and 40 inches. 

? Weighted average to 40 inches. 

3 If the soil is susceptible to movement downslope when loaded, excavated, or wet, rate severe—slippage. 

4\f the soil is susceptible to the formation of pits caused by the melting of ground ice when the ground cover is removed, rate severe— 
pitting. 

5{f the soil is susceptible to differential settling, rate severe—unstable fill. 


236 Soil Survey 


Dwellings With Basements 


Ice 


Restrictive 
feature 


Permafrost. 


>12 Subsides. 


3. Flooding eae Rare, common Flooding. 
* 


«2.5 


4. Depth to high water table (feet) .................. 


Ponding. 
Wetness. 


5. Depth to bedrock (inches): 
Hard .. «40 


«20 


Depth to rock. 
Depth to rock. 


6. Depth to cemented pan (inches): 
Thick... 
Thin .... 


«40 
«20 


Cemented pan. 
Cemented pan. 


7. Slope (percent) ابی فھوججؤدب+وئئیی‎ >15 Slope. 


8. Shrink-swell potential '............................... High, very high Shrink-swell. 


9. Unified (bottom layer) OL, OH, PT Low strength. 


10. Fraction greater than 3 inches (percent by 


>50 Large stones. 


9 Slippage. 


12. Formation of pits areais e Pitting. 


. Differential settling .............. cc ee cece need e Unstable fill. 


! Thickest layer between 10 and 60 inches. 

? Weighted average to 40 inches. 

3 |f the soil is susceptible to movement downslope when loaded, excavated, or wet, rate severe—slippage. 

‘If the soil is susceptible to the formation of pits caused by the melting of ground ice when the ground cover is removed, rate severe— 
pitting. 

5If the soil is susceptible to differential settling, rate severe—unstable fill. 


Stanislaus County, California, Western Part 237 


o N Qo 


10. 


11. 


12. 


. USDA texture .... 
. Total subsidence (inches) ...................ee 


. Flooding ممیت‎ ee 


. Depth to high water table (feet) .................. 


. Shrink-swell potential ' ..................eee 
. Slope (percent) 
. Unified iia net eee 


. Depth to bedrock (inches): 


. Differential settling ............. ا یں‎ 


Small Commercial Buildings 


Restrictive 


Property feature 


Ice Permafrost. 


>12 Subsides. 


Rare, common Flooding. 


1.5-2.5 


Ponding. 
Wetness. 


+ 
<1.5 


Moderate High, very high Shrink-swell. 


4-8 <8 | Slope. 


OL, OH, PT Low strength. 


Depth to rock. 
Depth to rock. 


Cemented pan. 
Cemented pan. 


Fraction greater than 3 inches (percent by 
weight) ? Large stones. 


Downslope movement ............eem A Slippage. 


Formation of pits Pitting. 


Unstable fill. 


! Thickest layer between 10 and 40 inches. 

? Weighted average to 40 inches. 

? If the soil is susceptible to movement downslope when loaded, excavated, or wet, rate severe-—slippage. 

41۲ the soil is susceptible to the formation of pits caused by the melting of ground ice when the ground cover is removed, rate severe— 
pitting. 

5 lf the soil is susceptible to differential settling, rate severe—unstable fill. 


238 Soil Survey 


Local Roads and Streets 


Restrictive 


feature 
Property FEM 


1. USDA texture ا یعاسم می‎ | Permafrost. 


2. Total subsidence (inches)........................... Subsides. 


3. Depth to bedrock (inches): 


Depth to rock. 
Depth to rock. 


20-40 
«20 


Cemented pan. 
Cemented pan. 


5. Shrink-swell potential ' ............................. Moderate High, very high Shrink-swell. 


6. AASHTO group index number!  *........... 5-8 28 


| Low strength. 


7. Depth to high water table (feet) .................. * 


Wetness. 


Ponding. 


8. Slope (percent) ................ جوو۰ت9,۹ 9و‎ >15 


Slope. 


9; Flooding:...:..... ise eee Rare Common Flooding. 


10. Potential for frost action 


Moderate High Frost action. 


11. Fraction greater than 3 inches (percent by 
Weigle rece شی‎ 


>50 


Large stones. 


(5) 


12. Downslope movement ............... sees Slippage. 


(6) 


13. Formation of pits Pitting. 


(7) 


. Differential settling .................... sas Unstable fill. 


1 Thickest layer between 10 and 40 inches. 

۶ GIN = (F-35)[.2 + .005(LL-40)] + .01 (F-15)(PI-10) where F = percent passing No. 200 sieve. If F is «35 and Pl is >11, use only part 2 of 
equation. Use median values. 

? Rate one class better if the soil is in a kaolinitic family and experience confirms. 

^ Weighted average to 40 inches. 

* |f the soil is susceptible to movement downslope when loaded, excavated, or wet, rate severe—slippage. 

If the soil is susceptible to the formation of pits caused by the melting of ground ice when the ground cover is removed, rate severe— 
pitting. 

"|f the soil is susceptible to differential settling, rate severe—unstable fill. 


Stanislaus County, California, Western Part 239 


Lawns, Landscaping, and Golf Fairways 


Restrictive 
feature 


1. USDA textüre سے‎ rrt reete tes Permafrost. 


2. Salinity in the surface layer (mmhos/cm) ... Excess salt. 


3. Sodium adsorption ratio in the upper 40 


inches or great group or phase ................ <2 Excess 
(halic, natric, alkali sodium. 
phases) 
4. Soil reaction (pH) in the surface layer ........ 23.6 Too acid. 


5. Sulfidic materials (great group) .................. Sulfaquents, Sulfihemists| Excess sulfur. 


6. Coarse fragments in the surface layer 


(percent by weight) ' .................. sess Small stones. 


7. Fraction greater than 3 inches in the surface 


layer (percent by weight) ......................... Large stones. 


Ponding. 
Wetness. 


8. Depth to high water table (feet) .................. 
1-2 


9. Available water capacity (in/in) ? ................. >.10 .05-.10 Droughty. 


10. Flooding esd Ra None, rare Occasional Frequent Flooding. 


>15 


<8 


11. Slope (percent) ................ ee Slope. 


12. Depth to bedrock (inches) ........................- «20 Depth to rock. 


13. Depth to cemented pan (inches) ................ «20 


14. USDA texture (surface layer) ? ................... SIC, C, SC 


15. USDA texture (surface layer) .................... FB, HM, MUCK, SP, 


MPT, PEAT humus 
16. USDA texture (surface layer) ..................... cos Too sandy. 
2 Carbonates اسم مم ہو‎ eects e Excess lime. 


1 100 minus percent passing No. 10 sieve. 

? Weighted average to 40 inches. 

3 Rate one class better if the soil is in a kaolinitic family and experience confirms. 

4 If the amount of carbonate is so high that plant growth is restricted, rate severe—excess lime. 


240 Soil Survey 


Roadfill 


Restrictive 
feature 


Property 


1. USDA texture 


Permafrost. 


2. Depth to bedrock (inches) .......................... «40 


Depth to rock. 


3. Depth to thick cemented pan (inches) ....... 40-60 


«40 Cemented pan. 


4. Shrink-swell potential * ......................... 


Moderate High, very high Shrink-swell. 


5. AASHTO group index number ! ? 3............ 28 


Low strength. 


6. Layer thickness (inches) ............................ Thin layer. 


7. Fraction greater than 3 inches (percent by 
Large stones. 


8. Depth to high water table (feet) .................. Wetness. 


9. Slope (percent) موی‎ Slope. 


10. Content of gypsum (percent) ..................... Excess gypsum. 


' Evaluate the thickest layer between 10 and 60 inches and also the bottom layer. Choose the best rating. When rating is based on the 
bottom layer, verify thickness. 


۶ GIN = (F-35)[.2 + .005(LL-40)] + .01 (F-15)(PI-10) where F = percent passing No. 200 sieve. If F is «35 and Pl is >11, use only part 2 of 
equation. Use median values. 
* Rate one class better if the soil is in a kaolinitic family and experience confirms. 


^ Weighted average to 40 inches. 


Stanislaus County, California, Western Part 241 


Sand 
Probable Improbable 
source source 


Restrictive 


Property feature 


1. USDA 1550016 ھکس ار‎ Ea --- Permafrost. 
2: 0167ا‎ recede emt SW, SP, SW-SM, SP-SM --- 
? GW, ? GP, ? GW-GM, ? GP-GM -— 
3 GW, ? GP, ? GW-GM, ° GP-GM| Small stones. 
PT Excess humus. 
All other Excess fines. 
3. Layer thickness (inches) «36 Thin layer. 


A 


. Fraction greater than 3 inches (percent by 
| Large stones. 


1 Evaluate the thickest layer between 10 and 60 inches and also the bottom layer. Choose the best rating. When rating is based on the 


bottom layer, verify thickness. 
? Percent passing No. 4 sieve minus percent passing No. 200 sieve is greater than 25. 
3 Percent passing No. 4 sieve minus percent passing No. 200 sieve is less than 25. 


* Thickest layer between 10 and 60 inches. 


242 Soil Survey 


Gravel 


Probable Improbable 
Source Source 


Restrictive 


Propert 
nid feature 


1: USDA fexture........ ernst etel Permafrost. 


2. Unified? i. see eese GW, GP, GW-GM, GP-GM 


* SW, ? SP, 2 SW-SM, * SP-SM 


3 SW, * SP, ? SW-SM, ? SP-SM 
PT 
All other 


Too sandy. 
Excess humus. 
Excess fines. 


3. Layer thickness (inches) ............................ «36 Thin layer. 


4. Fraction greater than 3 inches (percent by 
انار‎ re SE | Large stones. 


' Evaluate the thickest layer between 10 and 60 inches and also the bottom layer. Choose the best rating. When rating is based on the 
bottom layer, verify thickness. 

? 100 minus percent passing No. 4 sieve is greater than 25. 

$ 100 minus percent passing No. 4 sieve is less than 25. 


* Thickest layer between 10 and 60 inches. 


Stanislaus County, California, Western Part 243 


Topsoil 


ropert 


1: (USDA texture... nete Permafrost. 


2. Depth to bedrock (inches) Depth to rock. 


3. Depth to cemented pan (inches) Cemented 


pan. 
4. Depth to bulk density greater than 1.8 g/cc 
(Inches) i. enemies «20 Area reclaim. 
5. USDA texture او می‎ LCOS, LS, LFS, LVFS COS, S, FS, VFS Too sandy. 
6. USDA texture Tesla 2 SCL, ? CL, ? SICL SIC, C, SC Too clayey 
7T; USDA texture... onere eere سے‎ FB, HM, SP, MPT, Excess 


MUCK, PEAT, CE humus. 


8. Fraction greater than 3 inches (percent by 
weight): ? 
0 to 40 inches 
40 to 60 inches ... 


Large stones. 
Area reclaim. 


9. Coarse fragments (percent): ? 
O to 40 inches ...........eem Reed 
40 to 60 inches ............ sss 


Small stones. 
Area reclaim. 


10. Salinity (mmhos/cm) ' Excess salt. 


11. Layer thickness (inches) ....................-. Thin layer. 


12. Depth to high water table (feet) .................. Wetness. 


13. Sodium adsorption ratio in the upper 40 


inches or great group or phase ..............] >12 Excess 
(halic, natric, alkali sodium. 


phases) 
14. Soil reaction (pH) '..................... اث‎ «3.6 Too acid. 
15. Slope (percent) .............. sss >15 Slope. 


16: CarbORNAaBSA سس‎ i emen e Excess lime. 


! Thickest layer between 0 and 40 inches. 

2 If the soil has more than 3 percent organic matter and less than 35 percent clay, rate good. 

3 100 minus percent passing No. 10 sieve, plus fraction greater than 3 inches. Use dominant condition or restrictive feature. 
* |f the amount of carbonate is so high that plant growth is restricted, rate poor—excess lime. 


244 Soil Survey 


Pond Reservoir Areas 


Restrictive 
feature 


Property 


Te USDA texture... eet ای‎ Permafrost. 


2. Permeability between 20 and 60 inches 
Seepage. 
Depth to rock. 
Cemented pan. 
. Slope (Percent) i >8 
. USDA texture (all depths) .......................... MARL, GYP 


7. Downslope movemenî.................... sss. (1 


. Formation of pits ................... seed [2] 


' If the soil is susceptible to movement downslope when loaded, excavated, or wet, rate severe—slippage. 
? [f the soil is susceptible to the formation of pits caused by the melting of ground ice when the ground cover is removed, rate severe— 
pitting. 


Stanislaus County, California, Western Part 


245 


Embankments, Dikes, and Levees 


Restrictive 
E feature 
1. USDA texture ioopen aai اھچ‎ Ice Permafrost. 
2. Layer thickness (inches) ...............- >30 Thin layer. 
3. Unified nace sede vu cut age GW, GP, SW, SP, Seepage. 
GW-GM, GP-GM, 
SW-SM, SP-SM, ? SM, 
2GM 

4. Unified Sason ee eene 3GM,^CL 5 ML, 5 SM, * SP, CL-MH Piping. 
5: Unified uc e eris PT, OL, OH Excess humus. 
6- Unified * uos asses iurare ad MH, ' CH Hard to pack. 


. Fraction greater than 3 inches (percent by 


weight) * Large stones. 


8. Depth to high water table (feet) 
Apparent 
Perched 


9. Sodium adsorption ratio in the upper 40 
inches or great group or phase 


. Salinity at any depth (mmhos/cm) 


. Content of gypsum (percent) 


' Thickest layer between 10 and 60 inches. 


Ponding. 
Wetness. 
Wetness. 


EN >12 Excess 
(natric, halic, alkali sodium. 
phases) 
m >16 Excess salt. 
a >10 Excess 
gypsum. 


2 Rate moderate if more than 20 percent passing No. 200 sieve and slight if more than 30 percent passing No. 200 sieve. 
3 Rate slight if less than 35 percent passing No. 200 sieve, less than 50 percent passing No. 40 sieve, and less than 65 percent passing 
No. 10 sieve. The soil must meet all three criteria before it is rated slight. 


* Rate slight if Pl is greater than 15. 
5 Rate moderate if PI is greater than 10. 


e Rate moderate if less than 70 percent passing No. 40 sieve and less than 90 percent passing No. 10 Sieve, and rate slight if less than 60 
percent passing No. 40 sieve and less than 75 percent passing No. 10 sieve. 


7 Rate moderate if PI is less than 40. 
8 Weighted average to 40 inches. 


246 


Drainage 


2. Depth to high water table (feet)? ................ Deep to water. 


Ponding. 


3. Permeability in the upper 40 inches (in/hn | 
4. Depth to bedrock (inches) .......................... 
5. Depth to cemented pan (inches) ................ 
6: .Floodirig سح کا‎ ee eoe s) Common Flooding. 
7. Total subsidence ........................ sess] Any entry Subsides. 


8. Fraction greater than 3 inches (percent by 


Welght) * اب‎ E امہ‎ >25 Large stones. 


9. Potential for frost action ینمی‎ High Frost action. 


10. Slope (percent) موب یی‎ >3 Slope. 


11. USDA texture ابو بب بی“‎ COS, S, FS, VFS, LCOS, LS, LFS, LVFS, SG, G| Cutbanks cave. 


12. Salinity at any depth (mmhos/cm).............. >8 Excess salt. 


13. Sodium adsorption ratio in the upper 40 


inches or great group or phase ................ >12 Excess sodium. 


(natric, halic, alkali phases) 


14. Sulfidic materials (great group) .................. Sulfaquents, Sulfihemists Excess sulfur. 


15. Soil reaction (pH) at any depth .................. «3.6 Too acid. 


16. Downslope movement 000000000000 e Slippage. 


17. Complex landscape ............... sss e Complex slope. 


18. Availability of outlets ای وی‎ o Poor outlets. 


1 if the soil has no restrictive features, the rating is favorable. 

? |f.the soil is deep to water, disregard other properties. 

? For irrigated areas, consider other restrictive features if the water table is between 3 and 5 feet. 
* Thickest layer between 10 and 60 inches. 


° If the soil is susceptible to movement downslope when loaded, excavated, or wet, list slippage as a restrictive feature. 


Permafrost. 


Percs slowly. 
Depth to rock. 


Cemented pan. 


Soil Survey 


Restrictive feature ' 


° If complex or irregular slopes cause difficulty in design, installation, or functioning of the system, list complex slope as a restrictive 


feature. 
7 |f good outlets are difficult to find, list poor outlets as a restrictive feature. 


Stanislaus County, California, Western Part 


Irrigation 


Restrictive feature! 


1. USDA texture .... Permafrost. 


2. Slope (percent) ................... sss Slope. 


3. Fraction greater than 3 inches (percent by 
WOR AERA >25 Large stones. 


4. Depth to high water table (feet) ......... 4 Ponding. 


3<3 Wetness. 

5. Available water capacity (in/in) ? ................ «0.10 Droughty. 

6. USDA texture (surface layer)...................... COS, S, FS, VFS, LCOS, LS, LFS, LVFS Fast intake. 

7. USDA texture (surface layer) ...................... SIC, C, SC Slow intake. 

8. Wind erodibility group ........................... e | 1,2,3 Soil blowing. 

9. Permeability in the upper 60 inches (in/hr) . «0.2 Percs slowly. 
10. Depth to bedrock (inches) ........................... «40 Depth to rock. 
11. Depth to cemented pan (inches) ................ «40 Cemented pan. 
12. Fragipan (great group) ................... esse All Fragi Rooting depth. 
13. Bulk density in the upper 40 inches (g/cc) . >1.7 Rooting depth. 
14. Erosion factor K (surface layer) .................. >.35 Erodes easily. 
15. Flooding esasa سی الس راہ جو‎ Common Flooding. 


16. Sodium adsorption ratio in the upper 40 
inches or great group or phase ................ >12 Excess sodium. 
(natric, halic, alkali phases) 


17. Salinity in the upper 40 inches (mmhos/cm) >4 Excess salt. 
18. Soil reaction (pH) at any depth .................. Too acid. 


19. Complex landscape Complex slope. 


20. Formation of  ءے.یکییییییییپڑٹو00‎ Pitting. 


21. Carbonates مر‎ inpet ete esa Excess lime. 


1 1f the soil has no restrictive features, the rating is favorable. 
? Weighted average to 40 inches. 
3 If depth to the water table is more than 3 feet during the growing season, disregard wetness. 


^ If complex or irregular slopes cause difficulty in design, installation, or functioning of the system, list complex slope as a restrictive 


feature. 
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5 If the soil is susceptible to the formation of pits caused by the melting of ground ice when the ground cover is removed, list pitting as a 


restrictive feature. 
£ |f the amount of carbonate is so high that plant growth is restricted, list excess lime as a restrictive feature. 


248 Soil Survey 


Terraces and Diversions 


Restrictive feature ' 


1. USDA texture ایی سواہ ا می ہے‎ Permafrost. 


2. Slope (percent) .......... sass Slope. 


8. Fraction greater than 3 inches (percent by 
Large stones. 


4. Depth to bedrock (inches) ............ ees Depth to rock. 


5. Depth to cemented pan (inches) ................ Cemented pan. 


6. Erosion factor K in the upper 40 inches ....| Erodes easily. 


7. Depth to high water table (feet) .................. Ponding. 


Wetness. 


8. Fragipan (great group) .............-- ee All Fragi Rooting depth. 


9. USDA texture? sss COS, S, FS, LS, LCOS, SG Too sandy. 


10. Wind erodibility group ......................... 1,2,3 Soil blowing. 


11. Permeability (in/hr) ® ای مس موی‎ «0.2 Percs slowly. 


12. Downslope movement ............ eene 4 Slippage. 


13. Complex landscape ............. sss e Complex slope. 


14. Availability of outlets اف پںپ”ٹم؟>و+ػس”ؤػىمسمسسمئی‎ ©) Poor outlets. 


. Content of gypsum (percent) ........--.. <5 Excess gypsum. 


! If the soil has no restrictive features, the rating is favorable. 

? Weighted average to 40 inches. 

? Thickest layer between 10 and 60 inches. 

4 If the soil is susceptible to movement downslope when loaded, excavated, or wet, list slippage as a restrictive feature. 

5 If complex or irregular slopes cause difficulty in design, installation, or functioning of the system, list complex slope as a restrictive 
feature. 

° |f good outlets are difficult to find, list poor outlets as a restrictive feature. 
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Grassed Waterways 


Restrictive feature ! 


Permafrost. 


; USDA texture... سس‎ Eat Ice 


2. Moisture regime ................ sss Aridic, Torric Too arid. 


3. Fraction greater than 3 inches (percent by 


>15 Large stones. 


<1.5 Wetness. 


<8 


5. Slope (percent) ٗ+ٗوسمصفوبۓم می ییٛ٭ممممئیی‎ Slope. 


>4 Excess salt. 


6. Salinity in the surface layer (mmhos/cm) ... 


7. Sodium adsorption ratio in the upper 40 
inches or great group or phase ................ 


>12 Excess sodium. 


(natric, halic, alkali phases) 


>.35 Erodes easily. 


8. Erosion factor K in the upper 40 inches ....] 


9. Available water capacity (in/in) ? ................. «0.10 Droughty. 


«40 Depth to rock. 


10. Depth to bedrock (inches) ......................... 


«40 Cemented pan. 


11. Depth to cemented pan (inches) ................ 


All Fragi Rooting depth. 


12. Fragipan (great group) ..................... sas. 


21.7 Rooting depth. 


13. Bulk density in the upper 40 inches (g/cc) 


«0.2 


. Permeability in the upper 40 inches (in/hr) | Percs slowly. 


‘If the soil has no restrictive features, the rating is favorable. 
? Weighted average to 40 inches. 
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Month 


January—---—-- 


February---- 


September--- 


October----- 


November---- 


December--—— 


Yearly: 
Average--- 


Extreme--- 


See footnote at 


Table 1.--Temperature and Precipitation 


(Recorded in the period 1961-90 at Newman, CA6168) 


Temperature Precipitation 


! 
i I 
| | 


[Average | Average | Average Î 


| daily | daily 


{maximum fiminimum | 


l 
i op | OF 
| | 
| 54.5 | 35.6 
1 | 
| 62.6 | 39.1 
| ! 
i 68.1 | 41.3 
1 t 
| 75.2 | 44.0 
1 
| 84.0 | 49.5 
[ 
| 91.7 | 55.2 
i i 
| 96.3 | 58.6 
l i 
| 94.2 | 58.0 
i i 
| 89.2 | 54.3 
i l 
| 80.4 | 48.2 
1 1 
65.2 | 40.6 
i l 
54.9 | 35.4 
I 
i 
I 
i 
76.4 | 46.6 
i 
112 | 15 
l 
l 
i 


er 


45. 


50. 


54. 


59. 


66. 


73. 


SETS 


76. 


7i. 


64. 


52. 


45. 


end of table. 
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Maximum | Minimum | Average 
| temperature|temperature|number of 
higher İi lower { growing 
than-- | than-- | degree 
| |_days* 
oF 1 OF | Units 
H l 
69 r 21 1 171 
1 | 
76 H 26 1 306 
| 1 
83 H 29 i 450 
l l 
94 { 33 l 588 
f 
103 i 38 i 830 
| 
107 | 43 1003 
1 
108 I 48 l 1161 
1 
106 I 48 1118 
l 
103 { 44 953 
l 
96 35 744 
l } 
81 27 383 
i 
69 21 174 
i 
109 20 i > 
l l 
--- | --- l 7881 
l 


| 
f 
i 
I 
D 
j 
i 
| 
i 
1 
i 
1 
| 
| 
I 
1 
t 
| 
i 
l 
1 
i 
| 
i 
{ 
i 
i 
i 
| 
i 
| 
I 
| 
| 
i 
l 
| 
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2 years in 
10 will have-- 


| 
| 


Average! 
{ Less More |number of 
[than-~jthan--|days with| 
1 10.10 inch 
H | or more 
In | In In | 
I i 
2.24 | 0.82 3.421 4 
l i 
1.74 | 0.48] 2.85] 4 
J j 
1.46 | 0.60] 2.39] 4 
i I 1 
0.80 | 0.22] 1.421 2 
l | | 
0.16 | 0.06] 6.511 o 
l | 1 
0.06 | 0.10} [1 0 
i l l 
0.03 | 0.10] 0.251! 0 
1 | 1 
0.04 f 0.07| 0.301 0 
1 l 1 
0.29 | O.1i1| 1.071 0 
i i l 
0.52 | 0.27| 1.05f 1 
l i | 
1.68 | 0.55! 2.95] 4 
i i H 
1.51 | 0.481 2.451 4 
i { i 
1 1 | 
1 i i 
1 E l 
سس‎ me cA m 
i | | 
wem d اعت‎ eu ipid 
l l i 
10.53 | $6.94| 13.15] 23 
i 


12 years in 101 
| will have-- | 


| Average |Average 


snowfall 
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Table 1.--Temperature and Precipitation---Continued 


(Recorded in the period 1961-90 at Mount Hamilton, CA5933) 


۱ Temperature l Precipitation 
{ | l | 2 years in | I |2 years in 10] I 
| | l ۱ 10 will have-- | | | will have-- | i 
Month lAveragelAverage|Average| Maximum | Minimum | Average |Average| l | Average |Average 
! daily | daily | | temperature | temperature | number of | | Less | More |number of | snowfall 
[maximum|minimum| | higher | lower | growing | |than--|than--|days witht 
l ł I | than-- | than-- | degree | I | 10.10 inch] 
| ۱ | | I |_days* — | ۱ i | or more | 
| OCF | SOF | OF | or | °F | Units | In | In | In | | in 
l | l l l l | I l | l 
January----- | 49.6 | 37.4 | 43.5 | 70 I 15 1 161 | 3.37 | 1.42] 5.021 6 I 4.2 
| l l l ۱ I I i l I | 
February----| 50.2 | 37.3 | 43.8 | 68 | 21 I 150 | 3.17 | 1.05] 4.90! 6 ! 1.8 
| I | i l i I l j l | 
March------- | 50.1 | 36.5 | 43.3 | 69 l 22 1 152 | 3.34 | 1.57| 4.871 8 | 4.4 
| l l l I | | | l 1 
April------- | 55.7 | 39.8 | 47.8 | 78 ! 24 I 254 | 1.92 | 0.701 2.93] 5 I 2.3 
l i l l | | l i | | i 
May--------- | 64.3 | 46.7 | 55.5 | 84 28 l 467 | 0.55 | 0.14] 1.12] 1 l 0.0 
| l | l 1 ! I | I l ! 
June-------- 1 72.8 | 55.1 | 64.0 | 90 | 34 1 691 | 0.14 | 0.08| 0.43} 0 l 0.0 
l | l | | l 1 | 1 l l 
July-------- | 79.1] 63.1] 71.1 | 94 41 l 910 | 0.05 | 0.141 0.371 0 I 0.0 
l ۱ l I i I | I i | 
August------ | 78.3 | 62.5 | 70.4 | 95 42 l 911 | 0.09 | 0.07| 06.48] ٥ ٦ 0.0 
l l t l | l | | j l 
September---| 73.8 | 57.1 | 65.4 | 91 39 l 736 | 0.41 | 0.124 1.08| 0 | 0.0 
| ! | ! l ۱ | 1 l l 
October----- 1 66.0 | 50.7 | 58.3 | 85 31 | 547 | 1.29 | 0.43[ 2.25) 2 I 0.0 
l | 1 | | | I l l l 
November----| 54.4 | 41.4 | 47.9 | 75 i 25 l 246 | 3.41 | 1.37] 5.13} 6 1 0.1 
l ۱ l I I i I | l | t 
December----| 49.6 | 37.5 | 43.5 | 68 | 18 I 167 | 3.03 | 1.05| 4.66] 6 I 1.8 
I | | | | | | l ! | 
l | | | ۱ | 1 I l 
Yearly: l I l 1 | i { l I | I 
| | ۱ | l ۱ l l 1 | l 
Average---| 62.0 | 47.1 | 54.5 | mE mE 1 eue | --- | ---| -—--ió --- I PET 
l 1 l l l I ۱ l I | l 
Extreme---| 103 | 7 | --- | 96 l 15 l See ۱ zc] ees sed oa. l FRR 
1 | l l ۱ l I i l | 
Total----- l Sieh Semn] ees eue ! rov 1 5392 | 20.76 | 15.28| 25.44] 40 | 14.5 
1 1 1 1 l l i 


1 i 


* A growing degree day is a unit of heat available for plant growth. It can be calculated by adding the 
maximum and minumum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 
growth is minimal for the principal crops in the area (40 degrees F.) 
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Table 2.--Freeze Dates in Spring and Fall 


(Recorded in the period 1961-90 at Newman, CA6168) 


Probability 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- 


2 years in 10 
later than-- 


5 years in 10 
later than-- 


First freezing 
temperature 
in fall: 


1 year in 10 
earlier than-- 


2 years in 10 
earlier than-- 


5 years in 10 
earlier than-- 


February 3 


January 23 


December 18 


December 9 


December 16 


January 1 


February 21 


February 11 


November 12 
November 21 


| 
I 
1 
| 
l 
l 
| 
I 
l 
1 
l 
1 
1 
l 
l 
| January 17 
1 
| 
l 
1 
1 
l 
! 
1 
l 
l 
I 
1 
[December 17 
1 


Temperature 
| 
24 OF 28 OF | 32 OF 
or lower or lower or lower 


{April 10 
March 30 
| 

March 8 


November 7 
1 
I 
|November 11 


November 21 
| 


(Recorded in the period 1961-90 at Mount Hamilton, CA5933) 


Probability 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- 


2 years in 10 
later than-- 


5 years in 10 
later than-- 


First freezing 
temperature 
in fall: 


1 year in 10 
earlier than-- 


2 years in 10 
earlier than-- 


5 years in 10 
earlier than-- 


l 
1 
24 OF 

| or lower 

| 

1 

April 8 
| 

l 

IMarch 17 


1 
l 
| January 25 


| 
November 22 


| 
{December 4 


[December 31 


Temperature 


May 13 


April 17 


November 5 


[November 14 
l 
! 
|December 2 
l 


32 °F 
| or lower 
l 
1 
| 
May 31 
1 
| 
|May 23 
May 8 


| 
! 
1 
l 
l 
| 
| 
| 
{October 27 
| 
| 


[November 2 
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Stanislaus County, California, Western Part 


Table 3.--Growing Season 


(Recorded in the period 1961-90 at Newman, CA6168) 


i 
Probability | Daily minimum temperature 

1 during growing season 
l 
۱ I i 
| Higher | Higher | Higher 
I than t than ۱ than 
| 24°F | 28°F | 32 OF 
l t l 
| Days | Days l Days 
| | t 

9 years in 10 | 317 | 264 | 213 
| 1 I 

8 years in 10 | 338 l 279 | 228 
l ! l} 

5 years in 10 | > 365 ۱ 307 I 256 
۱ 1 l 

2 years in 10 | > 365 | 335 I 285 
l ۱ l 

1 year in 10 | > 365 I 350 | 300 
۱ | | 


(Recorded in the period 1961-90 at Mount Hamilton, 
CA5933) 


Probability 


9 years 
8 years 
5 years 


2 years 


in 10 


in 10 


1 year in 10 


Daily minimum temperature 
during growing season 


| 

] 

| 

| 

i | l 

I Higher | Higher | Higher 
| than I than | than 
I 24 OF | 28 OF 1 32 9F 
| I l 

( Days | Days | Days 
l l H 

I 258 I 192 | 160 
l l i 

l 300 I 205 l 170 
۱ l 1 

| » 365 [ 231 l 189 
l j 1 

| > 365 1 257 1 208 
I ۱ | 

| > 365 I 270 | 218 
| 1 l 
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Soil Survey 
Table 4.--Acreage and Proportionate Extent of the Soils 

| 
| Soil name 1 Acres | Percent 

l 

l 
Capay clay, 0 to 2 percent slopes---------------------------------------------7----- | 11,150 | 2.8 
Capay clay, wet, 0 to 2 percent slopes 8,185 2.1 
Capay clay, loamy substratum, 0 to 2 percent slopes 4,505 | و‎ 
Capay clay, 0 to 2 percent slopes, rarely flooded---------------------------------- i 1,610 0.4 
El Solyo silty clay loam, 0 to 2 percent slopes-- -| 4,590 | 4.62, 
IEl Solyo clay loam, wet, O to 2 percent slopes------------------------------------- | 1,095 | 0.3 
El Solyo silty clay loam, 0 to 2 percent slopes, rarely flooded-------------------- | 455 0.1 
Vernalis-Zacharias complex, 0 to 2 percent slopes---------------------------------- 12,035 33 
Vernalis loam, wet, 0 to 2 percent slopes--- 310 | 0.1 
Vernalis loam, 0 to 2 percent slopes 8,875 | 2.3 
|Vernalis clay loam, wet, 0 to 2 percent slopes-- 1,160 | 0.3 
Vernalis clay loam, 0 to 2 percent slopes----------------------- m 9,235 2.3 
Vernalis-Zacharias complex, 0 to 2 percent slopes, rarely flooded------------------ 2,030 | 0.5 
|Vernalis loam, 0 to 2 percent slopes, rarely flooded-- 3,325 | 0.8 
Water--------------------------------2-2------2---2-2-2-2-2-2-- 675 | 0.2 
|Stomar clay loam, 0 to 2 percent slopes 6,695 | 1.7 
{Stomar clay loam, wet, 0 to 2 percent slopes- 1,070 | 0.3 
|Zacharias clay loam, 0 to 2 percent slopes--- 4,235 | 1.1 
|Zacharias clay loam, wet, 0 to 2 percent slopes----- 1,855 | 0.5 
|Zacharias gravelly clay loam, 0 to 2 percent slopes-- 4,845 | d. 
{Zacharias gravelly clay loam, 2 to 5 percent slopes-- 3,635 | 0.9 
|Zacharias clay loam, 2 to 5 percent slopes 5,495 | 1.4 
|Zacharias clay loam, 0 to 2 percent slopes, rarely flooded------------------------- 1,790 | 0.5 
|Zacharias gravelly clay loam, 0 to 2 percent slopes, rarely flooded- 420 | 0.1 
|Columbia fine sandy loam, 0 to 2 percent slopes, occasionally flooded-------------- | 250 | 0.1 
|Columbia complex, 0 to 2 percent slopes, occasionally flooded---------------------- 1 435 | 0.1 
]Columbia fine sandy loam, channeled, 0 to 2 percent slopes, frequently flooded----- | 2,590 | 0.7 
|Columbia fine sandy loam, 0 to 2 percent slopes, rarely flooded 210 | 0.1 
{Columbia complex, 0 to 2 percent slopes, rarely flooded 480 | 0.1 
|Columbia complex, 0 to 2 percent slopes, frequently flooded----------- 540 | 0.1 
(Merritt silty clay loam, 0 to 2 percent slopes, occasionally flooded- 900 | 0.2 
|Merritt silty clay loam, 0 to 2 percent slopes, rarely flooded 635 | 0.2 
iDospalos-Bolfar complex, 0 to 2 percent slopes, occasionally flooded-- I 860 | 0.2 
|Dospalos-Bolfar complex, 2 percent slopes, rarely flooded 1,205 | 0.3 

230 | 

[Dello fine sandy loam, channeled, 0 to 2 percent slopes, frequently flooded- 465 | 0.1 
[Clear Lake clay, 0 to 2 percent slopes, occasionally flooded- 420 | 0.1 
{Clear Lake clay, 0 to 2 percent slopes, rarely flooded 825 | 0.2 
|Veritas sandy loam, 0 to 2 percent slopes, rarely flooded 860 | 0.2 
{Cortina gravelly sandy loam, 0 to 2 percent slopes, rarely flooded 2,375 | 0.6 
|Yokut sandy loam, 945 | 0.2 
|Xerofluvents-Xerorthents complex, 0 to 5 percent slopes, occasionally flooded------ | 2,165 | 0.5 
|Bolfar-Columbia complex, 0 to 2 percent slopes, rarely flooded--------- 585 | 0.1 
{Bolfar-Columbia complex, 0 to 2 percent slopes, occasionally flooded--- 115 | * 
|Chaqua-Arburua complex, 5 to 8 percent slopes-------------------------------------- | 880 | 0.2 
[Chaqua-Arburua complex, 8 to 15 percent slopes------------------------------7-----7-- 1 2,230 | 0.6 
|Calla-Carbona complex, 30 to 50 percent slopes-------------------------------4------ 3,135 | 0.8 
|Elsalado fine sandy loam, 0 to 2 percent slopes, rarely flooded 1,745 | 0.4 
115815346 loam, 0 to 2 percent slopes, rarely flooded------------------------------- 1,960 | 0.5 
{Elsaitado loam, wet, 0 to 2 percent slopes i 190 | * 
|Elsalado fine sandy loam, 0 to 2 percent slopes-- 780 | 0.2 
|Elsalado loam, 0 to 2 percent slopes 2,320 | 0.6 
|Carbona clay loam, 2 to 8 percent slope- چس‎ 345 | 0.1 
|Carbona-Orognen complex, 15 to 30 percent slopes 25 * 
|Carbona-Orognen complex, 30 to 50 percent slopes 450 | 0.1 
|Damluis clay loam, 0 to 2 percent slopes 1,795 | 0.5 
(Damluis clay loam, 2 to 8 percent slopes 2,900 0.7 
|Damluis gravelly clay loam, 0 to 2 percent slopes--- | 1,280 0.3 
{Damluis gravelly clay loam, 2 to 8 percent slopes---- I 1,515 0.4 
|Damiuis gravelly clay loam, 8 to 15 percent slopes-- I 2,185 0.6 
|Deldota clay, 0 to 2 percent slopes 330 0.1 
|Dosamigos clay loam, 0 to 2 percent slopes 365 0.1 
|Pedcat clay loam, 0 to 2 percent slopes, rarely flooded | 3,695 | 0.9 
|Pedcat clay loam, Ù to 2 percent slopes--------------------------------------4----- 1 615 0.2 


See footnote at end of table. 
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Table 4.--Acreage and Proportionate Extent of the Soils--Continued 


| 
Map | Soil name | Acres Percent 
symbol | 1 
| 1 
340 |Carranza-Woo complex, 0 to 2 percent slopes--------------------------.-----2-..------ | 100 * 
350 |Woo loam, 0 to 2 percent slopes 1 480 0.1 
400 [Alo-Vaquero complex, 15 to 30 percent slopes--- 80 * 
401 lAlo-Vaquero complex, 30 to 50 percent slopes 9,480 2.4 
410 |Ayar clay, 30 to 50 percent slopes 815 0.2 
420 JlAyar-Oneil complex, 30 to 50 percent slopes-- 1,000 0.3 
430 IVaquero-Carbona complex, 8 to 30 percent slopes 3,255 0.8 
500 IWisflat-Arburua-San Timoteo complex, 30 to 50 percent slopes--- 16,000 4.1 
501 |Wisflat-Arburua-San Timoteo complex, 50 to 75 percent slopes 19,720 5.0 
502 |Arburua-Wisflat complex, 8 to 15 percent slopes-------- I 330 0.1 
505 |Arburua-Contra Costa-Wisflat complex, 30 to 50 percent slopes 16,010 4.1 
506 f{Arburua-Contra Costa-Wisflat complex, 50 to 75 percent slopes 16,880 4.3 
510 |Arburua-Wisflat-Rock outcrop, 30 to 65 percent slopes 4,595 | 1.2 
520 |Wisflat-Rock outcrop complex, 30 to 50 percent slopes-- 4,940 | 1.3 
521 |Wisflat-Rock outcrop complex, 50 to 75 percent slopes-- 22,780 | 5.8 
530 lOneil silt loam, 15 to 30 percent slopes------------------------------------------- I 40 | * 
540 lOquin fine sandy loam, 15 to 30 percent slopes------------------------------------- I 550 | 0.1 
600 IGonzaga-Honker-Franciscan complex, 30 to 50 percent slopes------------------------- ۱ 14,065 | 3.6 
601 {Gonzaga-Honker-Franciscan complex, 50 to 75 percent slopes------------------------- I 27,695 | 7.0 
610 {Honker-Vallecitos-Honker, eroded, complex, 30 to 50 percent slopes----------------- I 5,425 | 1.4 
611 [Honker-Vallecitos-Honker, eroded, complex, 50 to 75 percent slopes----------------- i 19,430 | 4.9 
612 |Henker-Vallecitos-Gonzaga complex, 30 to 50 percent slopes-- | 2,770 | 0.7 
613 |Honker-Gaviota complex, 30 to 50 percent slopes------------------------------------ l 885 | 0.2 
614 |Honker-Gaviota complex, 50 to 70 percent slopes------------------------------------ 1 1,300 1 0.3 
615 |Honker-Quinto complex, 30 to 50 percent slopes------------------------------------- 1 260 | 0.1 
620 [Franciscan sandy loam, 50 to 70 percent slopes---------—---------------ce-emmom0----- I 2,340 | 0.6 
625 [Franciscan-Quinto-Honker complex, 50 to 75 percent slopes-------------------------- | 10,440 | 2.6 
630 |Millsholm-Honker-Rock outcrop complex, 30 to 50 percent slopes--------------------- I 3,240 | 0.9 
631 |Millsholm-Honker-Rock outcrop complex, 50 to 75 percent slopes--------------------- I 200 | * 
635 |Millsholm loam, 50 to 65 percent slopes--------------------------------------2-2----- l 4,050 | 1.0 
640 |Quinto-Millsholm-Rock outcrop complex, 40 to 75 percent slopes--------------------- I 1,240 | 0.3 
650 {Quinto-Rock outcrop complex, 50 to 75 percent slopes------------------------------- 1 4,050 | 1.0 
660 IGaviota loam, 30 to 50 percent slopes--------------------------------------7-----7- i 6,110 | 1.5 
661 IGaviota gravelly loam, 30 to 75 percent slopes, eroded----------------------------- l 14,275 | 3.6 
682 |Henneke-Hentine-Rock outcrop complex, 30 to 70 percent slopes---------------------- 1 6,075 | 1.5 
683 |Hentine-Rock outcrop-Henneke complex, 30 to 70 percent slopes---------------------- l 2,135 | 0.5 
684 |Hentine-Henneke complex, 30 to 70 percent slopes------------------------7-7----—------ l 615 | 0.2 
685 |Stonyford complex, 15 to 50 percent slopes----------------------------------------- l 455 | 0.1 
687 |Hentine-Henneke-Rock outcrop complex, 30 to 70 percent slopes I 2,220 | 0.6 
690 |Sehorn-Contra Costa complex, 30 to 50 percent slopes------------------------------- l 990 | 0.3 
695 |Orognen sandy loam, 8 to 30 percent slopes--------—-—----—---------------------------- I 305 | 0.1 
700 |Hytop-Franciscan-Vallecitos complex, 50 to 75 percent slopes----------------------- I 1,485 | 0.4 
l Total---------------------------------------000-0-00o000-----------0-9------------ l 394,215 | 100.0 
1 


* Less than 0.05 percent. 
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258 Soil Survey 


Table 5.--Prime Farmland 


(Only the soils considered prime farmland are listed. Urban or built-up areas of the soils listed are not 
considered prime farmland. If a soil is prime farmland only under certain conditions, the conditions are 
specified in parentheses after the soil name.) 


l 
Map I Soil name 

symbol | 
l 

100 |Capay clay, 0 to 2 percent slopes (where irrigated) 

101 |Capay clay, wet, 0 to 2 percent slopes (where irrigated) 

102 |Capay clay, loamy substratum, 0 to 2 percent slopes (where irrigated) 

106 ICapay clay, 0 to 2 percent slopes, rarely flooded (where irrigated) 

110 JEL Solyo silty clay loam, 0 to 2 percent slopes (where irrigated) 

111 |El Solyo clay loam, wet, 0 to 2 percent slopes (where irrigated) 

116 IEl Solyo silty clay loam, 0 to 2 percent slopes, rarely flooded (where irrigated) 

120 |Vernalis-Zacharias complex, 0 to 2 percent slopes (where irrigated) 

121 |Vernalis loam, wet, 0 to 2 percent slopes (where irrigated) 

122 |Vernalis loam, 0 to 2 percent slopes (where irrigated) 

123 |Vernalis clay loam, wet, 0 to 2 percent slopes (where irrigated) 

125 {Vernalis clay loam, 0 to 2 percent slopes (where irrigated) 

126 |Vernalis-Zacharias complex, 0 to 2 percent slopes, rarely flooded (where irrigated) 

127 |Vernalis loam, 0 to 2 percent slopes, rarely flooded (where irrigated) 

130 |Stomar clay loam, 0 to 2 percent slopes (where irrigated) 

131 |Stomar clay loam, wet, ٥ to 2 percent slopes (where irrigated) 

140 |Zacharias clay loam, 0 to 2 percent slopes (where irrigated) 

141 |Zacharias clay loam, wet, 0 to 2 percent slopes (where irrigated) 

142 |Zacharias gravelly clay loam, 0 to 2 percent slopes (where irrigated) 

144 |Zacharias gravelly clay loam, 2 to 5 percent slopes (where irrigated) 

145 |Zacharias clay loam, 2 to 5 percent slopes (where irrigated) 

146 |Zacharias clay loam, 0 to 2 percent slopes, rarely flooded (where irrigated) 

147 |Zacharias gravelly clay loam, 0 to 2 percent slopes, rarely flooded (where irrigated) 

150 |Columbia fine sandy loam, partially drained, 0 to 2 percent slopes, occasionally flooded (where 
| irrigated) 

151 |Columbia complex, 0 to 2 percent slopes, occasionally flooded (where irrigated) 

153 [Columbia fine sandy loam, channeled, partially drained, 0 to 2 percent slopes, frequently flooded 
| (where irrigated and either protected from flooding or not frequently flooded during the growing 
| season) 

155 {Columbia fine sandy loam, partially drained, 0 to 2 percent slopes, rarely flooded (where 
| irrigated) 

157 |Columbia complex, 0 to 2 percent slopes, rarely flooded (where irrigated) 

159 |Columbia complex, 0 to 2 percent slopes, frequently flooded (where irrigated and either protected 
| from flooding or not frequently flooded during the growing season) 

160 [Merritt silty clay loam, partially drained, 0 to 2 percent slopes, occasionally flooded (where 
| irrigated) 

165 {Merritt silty clay loam, partially drained, 0 to 2 percent slopes, rarely flooded (where irrigated) 

170 |Dospalos-Bolfar complex, 0 to 2 percent slopes, occasionally flooded (where irrigated) 

175 |Dospalos-Bolfar complex, 0 to 2 percent slopes, rarely flooded (where irrigated) 

190 |Clear Lake clay, 0 to 2 percent slopes, occasionally flooded (where irrigated) 

195 |Clear Lake clay, 0 to 2 percent slopes, rarely flooded (where irrigated) 

200 lVeritas sandy loam, 0 to 2 percent slopes, rarely flooded (where irrigated) 

245 {Bolfar-Columbia complex, 0 to 2 percent slopes, rarely flooded (where irrigated) 

246 |Bolfar-Columbia complex, 0 to 2 percent slopes, occasionally flooded (where irrigated) 

270 |Elsalado fine sandy loam, 0 to 2 percent slopes, rarely flooded (where irrigated) 

271 |Elsalado loam, 0 to 2 percent slopes, rarely flooded (where irrigated) 

272 {Elsalado loam, wet, 0 to 2 percent slopes (where irrigated) 

273 |Elsalado fine sandy loam, 0 to 2 percent slopes (where irrigated) 

274 {Elsalado loam; 0 to 2 percent slopes (where irrigated} 

281 |Carbona clay loam, 2 to 8 percent slope (where irrigated) 

300 |Damluis clay loam, 0 to 2 percent slopes (where irrigated) 

301 {Damluis clay loam, 2 to 8 percent slopes (where irrigated) 

302 |Damiuis gravelly clay loam, 0 to 2 percent slopes (where irrigated) 

303 |Damluis gravelly clay loam, 2 to 8 percent slopes (where irrigated) 

310 |Deldota clay, 0 to 2 percent slopes (where irrigated) 


350 [Woo loam, 0 to 2 percent slopes (where irrigated) 
| 
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Table 6.--Farmland of Statewide Importance 


(Only the soils considered farmland of statewide importance are listed. Urban or built-up areas of 
the soils listed are not considered farmland of statewide importance.) 


I 
Map | Soil name 
symbol | 
I 
100 |Capay clay, 0 to 2 percent slopes (where irrigated) 
180 |Dello fine sandy loam, channeled, 0 to 2 percent slopes 
210 [Cortina gravelly sandy loam, 0 to 2 percent slopes, rarely flooded 
215 IYokut sandy loam, 0 to 2 percent slopes 
304 {Damluis gravelly clay loam, B to 15 percent slopes 


340 |Carranza-Woo complex, 0 to 2 percent slopes 


| 
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Table 7.--Yields per Acre of Crops 


(Yields are those that can be expected under a high level of management. Absence of a yield 
indicates that the soil is not suited to the crop or the crop generally is not grown on the 
soil.) 


1 
Soil name and | D l 
1 


Zacharias l 


1 I 1 
1 l 1 
map symbol |Alfalfa hay| Apricots | Almonds | Walnuts Beans, dry | Tomatoes Sugar beets 
| | 1 | lima 1 l 
t Tons I Bu 1 Lbs i Tons | Bu. | Tons 1 Tons 
i i ۱ l | l | 
100------------- l 8.0 | 362 | 1,953 | 1.7 | 46 | 28.0 | 28.0 
Capay | l l l i l 1 
l i | l l l 1 
101------------- Í 8.0 | 338 | 1,700 | l2 43 | 25.0 | 30.0 
Capay | l 1 | | | 1 
l ! | 1 1 | l 
102------------- 1 8.0 | 362 | 1,953 | 1.7 1! 46 | 28.0 | 28.0 
Capay l l 1 t 1 l 1 
! ! | 1 l 1 | 
106------------- 1 8.0 | 362 | 1,953 | 1.474 46 | 28.0 | 28.0 
Capay l l l 1 | l | 
1 ! i 1 | l | 
110------------- l 8.0 | 367 | 2,000 | 1.8 | 50 | 27.0 | 25.0 
El Solyo l | | 1 | | l 
! l 1 | | | | 
lii------------- l 7.0 | 342 | 1,700 | 1.2 | 39 | 24.0 | 27.0 
El Solyo l | | i i | 1 
l | | | | | l 
306 E E l 8.0 | 358 | 2,000 | 1.8 | 50 | 27.0 | 25.0 
El Solyo l j | | | | l 
| i | l l | l 
120: 1 1 i 1 i i 1 
Vernalis------- I 10.0 | 367 | 2,000 | 2.0 | 50 | 25.0 | 30.0 
| | 1 I l 1 ! 
Zacharias------ l 10.0 | 366 | 1,900 | 2.0 | 50 | 30.0 | 32.0 
| | l l l l l 
393 EE | 8.0 | 342 | 1,700 | 1.3 | 39 | 25.0 | 30.0 
Vernalis | l i I ! 1 t 
| l l l | l t 
122------------- 1 10.0 | 366 | 2,000 | 2.0 | 50 | 25.0 | 30.0 
Vernalis | l | l 1 | ۱ 
| l l l ۱ l 1 
123------------- i 8.0 | 342 | 1,700 | 1.3 | 39 | 25.0 | 30.0 
Vernalis l l 1 l l l | 
i 1 l | l I | 
125------------- ۱ 10.0 | 367 | 2,000 | 2.0 | 50 | 25.0 | 30.0 
Vernalis 1 i l l | | | 
1 l I i 1 1 1 
126: 1 l | | | | | 
Vernalis------- I 10.0 l 367 | 2,000 | 2.0 | 50 | 25.0 | 30.0 
| | | 1 | | i 
Zacharias------ i 10.0 | 367 | 1,900 | 2.0 | 50 | 30.0 | 32.0 
1 | | 1 i i 1 
127------------- 1 10.0 } 367 | 2,000 | 2.0 | 50 | 25.0 | 30.0 
Vernalis I | i i 1 | l 
1 I | | l | l 
130------------- ۱ 9.0 | 350 | 1,800 | 1.8 | 46 | 25.0 | 30.0 
Stomar i | ۱ i I l | 
| I I | i | | 
131------------- i 8.0 | 333 | 1,500 | 1.2 | 36 | 25.0 | 30.0 
Stomar 1 ! l l 1 ! i 
| l 1 ! | l | 
140------------- l 10.0 Í 367 | 1,900 | 2.0 | 50 | 30.0 | 32.0 
Zacharias l l l l i i ۱ 
! | i l 1 l l 
141------------- | 8.0 | 342 | 1,700 | 1.3 | 39 | 30.0 | 31.0 
Zacharias ! I 1 l l i 1 
i | l 1 l l 1 
142------------- | 8.0 | 350 | 1,900 | 1.6 | 43 | 25.0 | 30.0 
l | l | 1 | 
! 1 i l l | 
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Table 7.--Yields per Acre of Crops--Continued 


l i | I ۱ l 
Soil name and | l j ۱ l ۱ 
map symbol |Alfalfa hay| Apricots | Almonds | Walnuts Beans, dry | Tomatoes  |Sugar beets 
l 1 I I lima l l 
1 Tons l Bu 1 Lbs I Tons Bu. 1 Tons i Tons 
l 1 1 I | | 
144, 145-------- | 8.0 | 350 | 1,900 | 1.6 41 | 24.0 | 28.0 
Zacharias I 1 l 1 | 
l l 1 l l 1 
146------------- l 10.0 | 367 | 1,900 | 2.0 50 | 30.0 | 32.0 
Zacharias l l I l l l | 
l | I l l l l 
147------------- 1 8.0 | 350 | 1,900 | 1.6 | 43 | 25.0 | 30.0 
Zacharias 1 1 l { | ۱ 
l l | I | l 
150------------- 1 8.0 | 208 | 900 | 1.8 | 46 | 24.0 | 30.0 
Columbia | 1 I l 1 | | 
l l I l 1 l I 
151: i j I I | 1 
Columbia------- | 8.0 | 250 | 900 | 1.8 | 46 24.0 | 30.0 
l i ! i l l 
Columbia, I I 1 i I | 
sandy ۱ I | ! i I 
substratum----| 7.0 | 208 | 900 | 1.8 | 46 24.0 | 30.0 
I I l I | 1 
153------------- I 8.0 | 188 | 900 | 1.0 | 46 22.0 | 30.0 
Columbia 1 l 1 l ۱ 1 
l | l l ۱ l 
155------------- 1 8.0 | 250 | 1,100 | 2.0 | 50 26.0 | 32.0 
Columbia ۱ I l l | l 
| | I t f 1 
157: 1 i 1 t ! | 
Columbia------- ٦ 7.0 | 208 | 1,000 | 1.9 | 48 25.0 | 31.0 
l 1 l j l | 
Columbia, | i i i l I 
sandy I 1 1 l l 
substratum----| 7.0 | 208 | 1,000 | 1.9 | 48 25.0 | 31.0 
| l | | l l 
159: l I 1 l ۱ i 
Columbia------- | 7.0 | 188 | 800 | 1.0 | 43 23.0 | 30.0 
| l l l ! I 
Columbia, | l l l i | 
sandy | l l l 1 l 
substratum----| 8.0 | 250 | 1,100 | 1.0 | 46 24.0 | 30.0 
l | l l I l 
160------------- l 7.0 | 188 | 900 | 0.8 | 46 26.0 | 30.0 
Merritt l l l ۱ 1 1 
| l ۱ l 1 1 
165------------- 1 8.0 | 208 | 1,000 | 1.0 | 48 30.0 | 32.0 
Merritt l 1 l 1 | l 
1 1 l l i i 
170, 175: 1 l l l l j 
Dospalos------- | 8.0 | 250 | 1,100 | 2.0 | 50 24.0 | 30.0 
l ! ! I l 1 
Bolfar--------- i 7.0 | 208 | 1,000 f 1.0 | 48 26.0 | 31.0 
1 l 1 1 | | 
180------------- l 5.0 | 167 | 900 | 0.8 | 38 16.0 | 16.0 
Dello 1 1 1 1 l l 
l 1 l i | l 
190------------- 1 10.0 | 208 | 1,000 | 2.0 | 50 27.0 | 32.0 
Clear Lake l l { 1 I 1 
l l 1 ! | | 
195------------- l 10.0 | 208 | 1,000 | 2.0 | 50 27.0 | 32.0 
Clear Lake | l I I 1 ۱ 
l l ! i ! l 
200------------- 1 10.0 | 354 | 2,000 | 1.2 | 46 23.0 | 30.0 
Veritas | l l l l l 
| l 1 i l | 
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Table 7.--Yields per Acre of Crops--Continued 


| l 
Soil name and | I 


l l 1 i 
l l l ۱ 
map symbol lAlfalfa hay| Apricots | Almonds | Walnuts |Beans, dry | Tomatoes {Sugar beets 
| i | 1 l lima | 1 
| Tons ۱ Bu. I Lbs l Tons | Bu. I Tons ۱ Tons 
l l l l t l l 
کوت ا چ ی‎ I 6.0 | 292 | 1,200 | 1.0 | 39 | 23.0 | 18.0 
Cortina i | i i l l l 
1 l l l I 1 l 
215------------- | 6.0 | 292 | 1,200 | 1.0 | 41 | 24.0 | 18.0 
Yokut i l I ! l l l 
1 1 1 1 ! 1 l 
220: l i 1 l | 1 1 
Xerofluvents---| 5.0 | 271 | 1,000 | 0.8 | 36 | 20.0 16.0 
l l 1 1 l l l 
Xerorthents----| 5.0 | 271 | 1,000 | 0.8 | 36 | 20.0 | 16.0 
l | | | 1 | 
245, 246: l 1 l | | 1 
Bolfar--------- I 7.0 | 250 | 1,100 | 2.0 | 50 | 28.0 31.0 
| l | | | | 
Columbia, i 1 | 1 1 
sandy l l | | 
substratum----| 8.0 :250 | 1,100 | 2.0 50 | 28.0 30.0 
! | i ! 
270, 271-------- l 10.0 333 | 2,000 | 2.0 45 | 30.0 32.0 
Elsalado I | | | 
| 1 |} | l 
272------------- 8.0 292 | 1,800 | 1.8 39 | 27.0 | 30.0 
Elsalado I 1 | I | 1 i 
I ۱ l l l l 
273, 274--7---—-- 10.0 | 333 | 2,000 | 2.0 45 | 30.0 | 32.0 
Elsalado l | l l i 
| l i l 1 
281------------- 6.0 | 271 | 1,400 | 1.2 | 29 | 25.0 | 25.0 
Carbona I l 1 ۱ l 
| | l l i 
SOQeccccmem mm 6.0 | 271 | 1,400 | 1.2 30 | 25.0 | 25.0 
Damluis i 1 l ۱ I 1 i 
1 i l l ۱ l 
301------------- | 6.0 | 271 | 1,400 | 1.2 30 | 25.0 | 25.0 
Damluis 1 1 | l l | l 
1 l l 1 ۱ | 
302------------- I 6.0 | 271 | 1,400 | 1.2 | 30 | 25.0 | 25.0 
Damiuis 1 1 l i l ! l 
1 | | l l i 1 
303------------- I 6.0 | 271- 3 1,400 | 1.2 | 30 | 25.0 25.0 
Damluis 1 l l 1 1 | 
I l l 1 ۱ l I 
304------------- l -—- | 267 | 1,300 | --- | -—- | --- | --- 
Damluis 1 I | | 1 | 
I | | ! 
310------------- | 7.0 271 | 1,400 1.2 | 28 | 25.0 | 28.0 
Deldota 1 1 | 
1 | | 
320------------- i 7.0 267 | 1,300 1.0 36 | 24.0 | 30.0 
Dosamigos | i | l 
1 i | l I 1 
330, 331-------- { 6.0 | esos zs ا‎ ini 36 | 20.0 22.0 
Pedcat | l l 1 | 
I l | l i | ! 
340: i j i l l 
Carranza------- | یں او لے | 300 | مہ‎ --- | --- 
| 1 l l l i l 
Woo------------ | 8.0 | 250 | 1,500 | 1.0 | sse Uh wee d yc 
l i ۱ ۱ | | l 
350------------- | 8.0 | 400 | سیت‎ | 2.0 | 33 | 25.0 | umm 
I l 1 l | l 
i | 1 1 1 i 
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Table 8.--Land Capability Classification 


(Land capability is a system of grouping soils primarily on the 
basis of their capability to produce common cultivated 
crops and pasture plants without deteriorating over a long 
period of time.) 


| 
l Land 
| capability 
Map symbol and soil name 
1 
I N | I 
l | 
l | 
100: i { 
Capay------<+----------+---- +e ---- وپ‎ | 4s-5 | 2s-5 
l 
101: l $ 
Capay اح جج جج جح جج ہچ ہے‎ | 4w-5 | 2w-5 
I i 
102: 1 1 
Capay------------------------ a سے مد مم میم مل لد‎ aon مدع ت‎ | 4s-5 | 2s-5 
1 
106: | | 
Capay-------------------------------------------- | 4s-5 | 2s-5 
l 
110: | j 
El Solyc--------------------------------2--------- 4s-3 | 2s-3 
| 
111i: I l 
EL SOTYA rrr یبرم لے‎ a 4w-3 | 2w-3 
1 
116: 1 
El 0 جس ود سج نے ہی جا‎ aes ہمت اس دو دزرس جات کے ہیی‎ 4s-3 | 2s-3 
1 
120: l 
وس چو سو سد چس ت سج یک ا‎ p ت‎ a a a e 4c-1 | 1 
| 
rA niet یسوم تہج تی ےا ےد دج‎ near eee خی سو‎ 4c-1 | 1 
| 
121: 
Vernalis=-sHsnse res SCS ees Sa SSS esses 4w-2 | 2w-2 
122: t 
ی کچ ی سنوی سو ی چ و ا‎ 4c-1 1 
i 
123: 
Vernalis---------------------------4-----------2-2-- 4w-2 2w-2 
125: 
Vernalis 4c-1 | 1 
l 
126: ۱ 
Nernalis میں‎ saosin a جا دسا‎ a نف دورد یر سر‎ 4w-2 1 
I 
Zacharilasc-----ceccd4eecue Melee eon Sea 4w-2 i 
127: 
VERRALL GE امن‎ strate aera non 4w-2 1 
t 
130: | 
Stomar--------------—---------4----0---------2-2-2---- 4s-3 | 2s-3 
| 
131: | 
Stomar- 4w-3 | 2w-3 
| 
140: 
Zachaüflas---—---—-----nes-reb Se کچ مسج سو ب 2 جد‎ 4c-1 | 1 
l 
141: ! 
Zacharias--- 4w-2 | 2w-2 
| 
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Table 8.--Land Capability Classification--Continued 


| 
| Land 
| capability 
Map symbol and soil name 
1 
|] N | I 
l l 
1 1 
142: l l 
Zachara e a ج و‎ Tas | 4s-4 | 2s-4 
l | 
144: | 1 
ےئ ناج ات‎ aaae SaaS روچ وج‎ a laia aeia یھو سو‎ i ad | 4e-4 | 2e-4 
I j 
145: l | 
عمومجے ےئ ٠غا اع ا‎ GS SS EEG مت دورجچ‎ SSE چس‎ tt ese= | 4e-1 | 2e-1 
i l 
146: I 1 
Zacharias | 4w-2 | 1 
l | 
147: I l 
Sachariss-----—-—--o-—5--co Lee e sorum a nee, | 4w-2 | 2w-2 
I | 
150: l 
Columbian e سس ہو ہو‎ a E یہ ھی ج‎ i a Tm | 4w-2 2w-2 
I 
151: H 
Columbia----------2---—---2----—-0 ee جت چ‎ nemo | 4w-2 | 2w-2 
l 
Columbia, sandy substratum----------------------- 14-11 |3w-11 
l 
153: 1 
ولا پا ا‎ ahs OS ae ae E CI SESS ES IE E cihS e DGS | 4w-2 4w-2 
| 
155: l i 
Columbia----------------~=+---------------------- | 4w-2 | 2w-2 
l l 
157: I | 
Columbia----------------------------------------- | 4w-2 | 2w-2 
| i 
Columbia, sandy substratum----------------------- ۱4-11 |3w-11 
1 l 
159: | | 
Columbia-=si a Sse وچ جم یا‎ erasers | 4w-2 | 2w-2 
1 l 
Columbia, sandy substratum----------------------- |4w-11 {3w-11 
| i 
160: ! l 
Marri او‎ aa aia aaa ses oceans یچ ی‎ | 4w-2 | 2w-2 
| i 
165: | l 
Mérritt-------------------—---c-ssececen-cuTL سو چو‎ | 4w-2 | 2w-2 
l l 
170: l 1 
DOBELING RRS RD a enc | 4w-3 | 2w-3 
l | 
4w-3 | 2w-3 
l l 
175: l l 
DOR ٢ت ی و ی و ی وع سی مرج چسستعس تی‎ | 4w-3 | 2w-3 
l l 
RE fares ی‎ SSS a a eS چکوسوووعد ی ی چ چ چ‎ | 4w-3 | 2w-3 
l l 
176: l 1 
Ponpa چ چی ا وروی‎ Sr چک ی ت‎ Sere er ہو جک ہے کرم‎ Ì B p e 
l 1 
180: l 1 
Dello---~---------~--~--------------~-~------------ | 4w-4 | 3w-4 
| 
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Table 8.--Land Capability Classification--Continued 


i 
i Land 
| capability 
l 
Map symbol and soil name I 
| N | X 
i I 
l I 
190: I | 
Clear Lake------------------------------7--------- | 3w-5 | 2w-5 
l | 
195: i | 
Clear Lakeman و و چت‎ a س سوج چہسہ جس‎ cscs sr st | 4w-5 | 2w-5 
i I 
200: l | 
Neri tas-s- so جوم ھت وھ‎ ses مہ سی سد وی‎ SaaS | 4s-8 | 2s-8 
r 1 | 
210: l I 
Cortina---------------------------------0-7------- | 4s-4 | 3s-4 
| 
215: | l 
EORR حر‎ e تہب بح وداد مر جج‎ EA RE = | 4s-4 | 3s-4 
j l 
220: I l 
XKerofluventas-----------—--cecencccxe eMe Saas Te pote 
j 
Xerorthents-------------------------------------- 6e | --- 
1 
245: ! 
BROlfars چس‎ a ےسیو جع جو میمت ج مس‎ 4w-2 | 2w-2 
l 
Columbia, sandy substratum----------------------—- 4w-il |3w-11 
l 
246: l 
Boltar و رت سا سو و وکس او جو نو الم ہہ‎ rosa AE 4w-2 | 2w-2 
i 
Columbia, sandy substratum----------------------- 4w-4 | 3w-4 
| 
252: l 
CHAUA a Sg eg ga n assess 4e-1 | 3e-1 
l 
REE E E R SS R R نوم چس‎ 4e-8 | 3e-8 
l 
| 
4e-1 | 3e-1 
| 
4e-8 | 3e-8 
l 
I 
5e px 
i 1 
PATDA a بد‎ a چ و ج کے د ی و ووو کی‎ eS, |. «69 Fe 
I i 
270: i I 
Elsalador ی‎ e ور‎ aai T | 4c-1 | 1 
1 i 
271: i i 
Elsalado---------—--—-—-—-8c---croesed ech راب داد سس نت‎ { 4c-1 | 1 
I 1 
272: I 1 
Elsalado----------------------------------7-777-77-- | 4w-2 | 2w-2 
i 1 
273: l l 
Elsalado 1 4c-1 | 1 
I | 
274: 1 I 
Elsalado-2s25-SrtcSn حر یجہت سکع وم دج‎ T Sess 1 4c-1 | 1 
i 
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Table 8.--Land Capability Classification--Continued 


l 
I Land 
| capability 
Map symbol and soil name 
۱ 
| N | I 
l ۱ 
l | 
281: 1 | 
CarbonanaSsssS shi م‎ e کی کچ سای دز رد‎ | 4e-5 | 2e-5 
I | 
290: I | 
Garbonaq=2 a5 ڈوو و سو عصومسوعو یچوس جج تی سس مس‎ | 4e-5 | --- 
| | 
Orognen===-555-2s8s-- sss جج‎ Sse Sse بی مس پر وت‎ teres sss= | 4e-5 | --- 
l | 
291: l l 
Carbonara موی و د ج چ ا وج‎ a ت ی کے د حر و ج چ چ چ‎ p 6e | ==- 
l ! 
Orognen=—=-s-sF EP ss hse جن‎ A ی ر کک‎ | 6e | --- 
l i 
300: l i 
Damluis-----—---5-9--2-ceIensescsenpTSS-eTpDIceE | 4s-3 | 2s-3 
l | 
l 
| 2e-3 
I l 
302: 1 l 
Dambuis=-3555 5543335 چ ےھ ےچ ی کے یح تھ‎ gan کوووود ت ت‎ 4s-4 | 2s-4 
i 
303 
اف‎ CE چو ج چ د چچ چ ی بو کچ ا چ ی‎ i a ca 4e-4 | 2e-4 
! 
304: l 
4e-4 | 3e-4 
| 
۱ 
4w-5 | 2w-5 
i 
320: | 1 
Dosamigos+—SssSSS saree et ب چ و کچ و ج چ‎ a ی‎ | 6w | 3w-6 
l i 
330: l ۱ 
سیت اچ ات چا ےت اداد 7ف‎ eS E شس مت‎ rsa اچ مر ربدت و رد ص‎ | 4w-6 | 3w-6 
۱ 1 
331: l | 
Redcat] s=s 5-7 سم ےچ‎ a Sa arr موس رسود رح عبت سد‎ | 4w-6 | 3w-6 
l | 
340: i l 
1 
l 
350: l 
و سم یہت یت‎ a پوت سرد سس تب ججچرت و و‎ aa [4ce-11 1 
I 
400: l 
Alo-------------------------------------2-2-2-277---- | 4e-3 ایی‎ 
l i 
Vaquero—-=s-sSs82 sos SS س ےچ چہ چ‎ SSS Ser ee مب صرح‎ | 4e-3 | --- 
I l 
401: I 
ف‎ | 6e ٤ست‎ 
| l 
رات یکا‎ A STET سے‎ GEE KE EEL a a Ss E UE UII 1 6e | وکس‎ 
| l 
410: 1 l 
l 
1 
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Table 8.--Land Capability Classification--Continued 


l 
l Land 
| capability 
Map symbol and soil name ٦ 
t 
I N I 
l 
l 
420: l 
IC cn R Ed ! 6e mem 
l 
eal ag کیج ھت‎ E وو‎ OA T Oa | 7e aes 
i 
430: I | 
Va quer nnn nn چو موس‎ nr a rn nnn nnn nnn nnn | 4e-3 | --- 
| 
Carbona-------------7----------------------------- | 4e-3 | ~--- 
1 
500: l l 
Wisilatsss-ssososs Sse Sesh aso ویج سج تہ‎ TSS: ۴۰٢7ھ‎ em 
1 l 
تس دوچ رد مرو کی کو ا‎ SoG Sees S SaaS | 6e و‎ --~ 
! | 
San Timoteo----------cc-ce-ccesencoeoem سی سید د ج وہ‎ I: 76e; pom 
| l 
501: | l 
Wisflat~----------------- E E GS SES مخمن‎ SG GESTS |]. 4e. bss 
! 1 
Arburua------------------------------------------ [Ten cp 
| l 
Ban TTG Eo کے کے کے د د ج وھ ج ت کچھ جس بد چ‎ nee nes |] E Ls 
| i 
502: l l 
ی چو ت بی کی‎ nnn nnn nn nnn سسیت و سو ہد سو یچ سج‎ | 4e-8 | --- 
| ! 
Wisflat------------------------------------------ | 7e | --- 
1 ! 
505: l ۱ 
A PA سو ”مج‎ Soar eee sss o sar camaro se | 6e | --- 
1 l 
Contra Costa------------------------------------- |) 660) qu 
l ! 
Wisflatqs---ss-ossse a acre ss ہچ ار 276:01 .۳ سس سرت ود سد ی چ سرد‎ 
I l 
506: l | 
Arburua------------------------------------------ | 7e Ts 
l I 
Contra Costa------------------------------------- Te hers 
1 l 
Wisflat-- 7e mE 
! 
510: 1 
Arburua------------------------------------------ | 6e Ses 
l 
یبرم سرک ما ا‎ a a e | 7e Sa 
| 
Rock outcrop-- | 8 ii 
l 
520: l i 
Wisflat------------------------------------------ | 7e dmi 
1 
Rock outcrop------------------------------------- i 8 سرچ‎ 
I 
521: l 
Wist lates sss Sots e E Se eases e A i a ei | 7e zum 
l 
Rock outcrop------------------------------------- | 8 Sas 
l 


268 


Table 8.--Land Capability Classification--Continued 


Map symbol and soil name 


l 
1 
l 
| 
۱ 
| 
| 
l 
1 


600: | 


Franciscan--------------------------------------- 


601: I 


Franciscan--------------------------------------- 1 


610: l 
Honker--------------------------------------7---- 1 


Vallecitos--------------------------------------- 1 


Honker, eroded----------------------------------- 1 


Vallecitos--------------------------------------- 
Honker, eroded----------------------------------- I 


612: 1 
Honker------------------------------------------- l 


Vallecitos--------------------------------------- 


Gonzaga---- 


614: | 
Honker--—--—--- uuu wu 1 


Gaviota---------------------------4--------------- i 


615: 1 
Honker------------------------------------------- 1 


620: I 


7e 


Land 
capability 
N | I 
| 
I 
l 
6e | --- 
l 
1 
4e-1 | ہے‎ 
1 
l 
6e | --- 
| 
6e | --- 
! 
6a | --- 
l 
1 
Teo | == 
! 
7e | --- 
I 
7e | --- 
| 
i 
می لیر ھت‎ 
1 
6e | --- 
۱ 
le | --- 
1 
| 
Te | oT 
l 
Je: cree 
1 
ye: | سس‎ 
i 
| 
6e | --- 
| 
6e | --- 
| 
6e | --- 
i 
l 
7e Į ہ۔‎ 
l 
7e | mes 
l 
l 
qe سی‎ 
i 
"7e | --- 
l 
! 
6e | --- 
| 
7e || --- 
| 
\ 
| 
| 
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Henneke-----------------------2----2--2-2--2--------- | 7e 


Table 8.--Land Capability Classification--Continued 


i Land 
| capability 
Map symbol and soil name 
N | I 
t 
1 
625: 1 
Franciscan-- qe qu 
1 ! 
Quinto------------------------2------------------- / ۹پ‎ --- 
I 1 
BE ھک سید ی ت ےب وت و عجن کا و‎ lE :7 hese 
l I 
630: t i 
Millsholm----------------------------------2------ | 6e | --- 
I l 
ی جع جی محمد انام‎ E A UE Mese ales 
I l 
Rock outerop------------------------------------- | 8 fees 
I | 
631: | 
Millsholm---------------------------------------- | 7e | --- 
| l 
Honker----------------------------2-----2-2-2-2--2--7-7-- jo “Fee می لی‎ 
1 l 
Rock outerop---------------~---------------------- 1 8 Dies 
۱ l 
635: 1 1 
Milisholme=s وس‎ TS Sse e e a URL Tei SS | 7e ! --- 
l i 
t 
7e | --- 
l 
"7e || ہہً۔‎ 
l 
8 Aas 
l 
l 
Je || --- 
| | 
Rock outerop------------------------------------- | 8 | 
| 1 
660: i 1 
Gaviota==—————— شر‎ naan [| Wa You 
1 l 
i 
ge Meer 
t 
l 
Je | --- 
1 
Je Joon 
I 
8 | --- 
I 
1 
Je | --- 
1 I 
Rock outcrop------------------------------------- 1 8 | 
| 1 
Henneke geo] m 
| l 
684: | | 
Hentine-----------------------------------2-2-2-2---- | 7e | --- 
l 
l 
۱ 


269 


270 Soil Survey 


Table 8.--Land Capability Classification--Continued 


l 
l Land 
| capability 
Map symbol and soil name 
l 
{ N | I 
1 l 
1 | 
685: l | 
Stonyford------------------------------77-7--o---- L-.8e و‎ 
1 i 
Stonyford-+sss$5 <5 a Le EET TU | 7e | —- 
| 1 
687: i | 
Hancina aneh SSS سد سسجت یرود دجوری ند سج نس ےج دج بجی صا‎ k 3e doer 
l j 
سج جو چ ی وناج ےچ ی نار ا‎ ress LM Fe عم ا‎ 
! l 
ROCK OREO e a ج ت‎ THO 1 8 E 
1 1 
690: ! l 
Sehorn-----------------------------7-------------- | 6e | —- 
| 1 
Contra Costa-----------------------------------— | Ge | —- 
I I 
695: | 1 
Orognen-------------------------------2----------- | 4e-3 | --- 
| l 
700: i | 
Hytop ss سے‎ Ag a ی چ‎ ieiuno Heese asses, | 7e bo -- 
| l 
Franci SGA sss sss a a سس‎ Ve *&. ces 
i 1 
Vallecitos==<-=s--ss sss SSS Sse SSeS era | 7e | --- 
l 


271 


Table 9.--Storie Index Rating 
(Absence of an entry indicates that the soil was not rated.) 


Stanislaus County, California, Western Part 
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2 o o o o n o o dd o اح اح‎ H oo o Lal o a 8 ہے‎ a 
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o 1 @ 1d | g 1 ® 10 1a 10 BG 18€ 1 G&G 1 & گر ا1‎ rg | B ! B 1g ١ گی‎ 1 1G 
A 1 Bi 1 ۵ 1 0 1 & 1 [ D e HOO AE" 1 H 1 H ig e HOO l H 1 96 19 1 U 19 15 10 
on کہ ہے‎ Nd E] Od ہے ما ہےم ہم‎ og cd a d N @ m 9 N M wo ہج لق‎ rog ov av od eq کہ یہ‎ eod 
o Ù ou ou o0 nid du وٹ ہے‎ N > N یہ‎ > ND» یہ‎ N O یہ تم جح یہ‎ > mo mu TN تہ پ‎ uoN TN 
d H A n d ہے‎ Ld ہے ۲ لع‎ et a> ہے‎ n ہم‎ E ۳ wt a a 


Soil Survey 


272 


Table 9.--Storie Index Rating--Continued 


a a u 
x T d 4 
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Table 9--Storie Index Rating--Continued 


Stanislaus County, California, Western Part 
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Table 9.--Storie Index Rating--Continued 


saline/sodic 
saline/sodic 
saline/sodic 


Properties affecting X 
flooding, 
flooding, 
flooding, 


Drainage 
Drainage, 
Erosion 
Erosion 
Erosion 


Drainage, 
Drainage, 


None 
None 
None 
None 
None 
None 
None 
None 
None 
None 


Rating factors 


Soil name and 
map symbol 


San timoteo----------- 
Arburua--------------- 
Wisflat--------------- 
Arburua--------------- 
Contra Costa------—---- 
Wisflat--------------- 
Arburua--------------- 
Contra Costa----- 
Wisflat---------- 
Wisflat-- 


San timoteo----------- 
Arburua--------- 


Ayar------------------| 0.80 
Vaquero--------------- 
Carbona--------------- 
Wisflat--- 
Arburua--------------- 


Oneil---- 


Vaquero--------------- 
Vaquero-------- 


Deldota 

Dosamigos 

Pedcat 

Pedcat 

ie ید معدوج سح تح جو‎ mI 
Ayar 


331-------------------- 
350z------———-—-—-2--45- 
Woo 


310-------------------- 
330-------------------- 


340 
400 
401 
420: 
430 
500: 
501 
502: 
505: 
506: 
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Properties affecting X 


Grade 


Index | 


| 


Table 9.--Storie Index Rating--Continued 
Rating factors 


Soil name and 
map symbol 
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Table 9.--Storie Index Rating--Continued 
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Map symbol 
and soil name 


142: 
Zacharias------- 


144: 
Zacharias------- 


145: 
Zacharias------- 


147: 
Zacharias------- 


Ecological site 


|Fine loamy 
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Table 10.--Rangeland Productivity and Characteristic Plant Communities 
(Only the soils that are assigned an ecological site are listed.) 
| Total production f | Compo- 
| | Characteristic vegetation | sition 
|Kind of year | Dry i I 
j Iweight | j 
! l I 
lLb/acrel| 1 Pct 
l l 1 
Favorable | 3,000|soft chess | 25 
Normal | 2,500|filaree 1 15 
Unfavorable | 1,000|red brome l 10 
| {ripgut brome | 10 
| |wild oat I 10 
| lburclover l 5 
| [clover i 5 
| jfoxtail fescue 1 5 
l l ! 
l 1 1 
Favorable 3,000|soft chess | 25 
Normal 2,500|filaree I 15 
Unfavorable 1,000|red brome | 10 
I Įripgut brome l 10 
I [wild oat ۱ 10 
{ tburclover 1 5 
| [clover i 5 
I |foxtail fescue l 5 
l l l 
| l | 
| Favorable 3,500|soft chess | 25 
[Normal 2,800|filaree [ 15 
[Unfavorable 1,200|red brome I 10 
I |ripgut brome i 10 
I [wild oat I 10 
l |burclover | 5 
| Iclover i 5 
I |foxtail fescue i 5 
| I | 
l l l 
{Favorable 3,000}soft chess ۱ 25 
{Normal 2,500{filaree I 15 
{Unfavorable 1,000jred brome | 10 
i |ripgut brome | 10 
1 lwild oat | 10 
} tburclover 1 5 
| lclover i 5 
I [foxtail fescue I 5 
1 I ۱ 
I 1 | 
]Favorable 3,000|soft chess | 30 
(Normal 2,500|filaree l TS 
{Unfavorable 1,200|other annual forbs I 10 
1 |foxtail fescue | 5 
{ {other annual grasses | 5 
l {purple needlegrass I 5 
I 1۰4 brome I 5 
| Iwild oat I 5 
l I | 
|Favorable 3,5001soft chess | 35 
[Normal 2,800|foxtail fescue l 20 
|Unfavorable 1,500[red brome I 10 
i {wild oat I 10 
۱ {Mediterranean barley | 5 
I |filaree 1 5 
| Iripgut brome | 5 
l l 
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Table 10.--Rangeland Productivity and Characteristic Plant Communities--Continued 


I ] Total production l | Compo- 
Map symbol 1 Ecological site I | Characteristic vegetation | sition 
and soil name | |Kind of year | Dry | 1 
I l Iweight | | 
1 l ! I 1 
| | ILb/acre | Pet 
253: ! l 1 l 
Chaqua---------- | Loamy {Favorable | 3,000|soft chess i 30 
l |Normal | 2,500|filaree l 15 
l [Unfavorable |  1,2001other annual forbs l 10 
۱ l 1 foxtail fescue l 5 
l I { other annual grasses | 5 
l I I purple needlegrass i 5 
H l red brome | 5 
1 l wild oat | 5 
1 | l 
Arburua--------- Fine loamy |Favorable | 3,500|soft chess | 35 
| Normal | 2,800{foxtail fescue { 20 
[Unfavorable | 1,500{red brome i 10 
l 1 wild oat l 10 
{ i Mediterranean barley l 5 
| l filaree 1 5 
l | ripgut brome l 5 
| 1 | | 
255: i | | 
Calla----------- |Loamy Favorable | 3,000|soft chess 25 
| Normal | 2,500|red brome 15 
| Unfavorable 1,200|filaree 10 
I |foxtail fescue 10 
۱ [wild oat 10 
I burclover 5 
I įclover 5 
| |ripgut brome 5 
1 | 
Carbona--------- {Clayey | Favorable 3,500|soft chess | 25 
l | Normal 2,800|filaree | 15 
l |Unfavorable 1,200}red brome | 10 
l I | |ripgut brome | 10 
1 1 | |wild oat i 10 
l I | |burclover ۱ 5 
l l |clover 1 5 
| 1 |foxtail fescue ] 5 
l l | l 1 
281: l l l ! | 
Carbona--------- ۰۷7 |Favorable | 3,500|soft chess 1 25 
l {Normal 1 2,800|filaree 1 15 
i |Unfavorable | 1,200|red brome i 10 
۱ I | |ripgut brome | 10 
l l | {wild oat | 10 
| 1 I [burclover I 5 
I I | [clover | 5 
I I 1 |foxtail fescue i 5 
1 1 i | 1 
290: | 1 l l 1 
Carbona--------- |Clayey [Favorable | 3,500|soft chess ۱ 25 
| (Normal | 2,800|filaree I T5. 
1 {Unfavorable | 1,200ired brome | 10 
| l l Iripgut brome l 10 
l i l Iwild oat ( 10 
| 1 | |burclover l 5 
| | | [clover 1 5 
l I | |foxtail fescue 1 5 
1 l i l 
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Table 10.--Rangeland Productivity and Characteristic Plant Communities--Continued 


Total production 


1 I 1 
Map symbol f Ecological site 1 I 
and soil name | {Kind of year | Dry 1 
1 1 Iweight | 
I I | | 
l i |Lb/acrel 
l 1 | ! 
290: l H | 1 
Orognen---------- |Loamy | Favorable | 2,800}soft chess 
I [Normal | 2,400]filaree 
l {Unfavorable | 1,000|red brome 
1 [ l |ripgut brome 
1 1 | |wild oat 
| ۱ | ]burclover 
l t | Iclover 
l I l ifoxtail fescue 
l l | l 
291: l t | | 
Carbona--------- IClayey {Favorable | 3,500|soft chess 
l (Normal | 2,800|filaree 
I JUnfavorable | 1,200|red brome 
٦ l |ripgut brome 
i | [wild oat 
i l lburclover 
l 1 ہ1010‎ 
| I ]foxtail fescue 
l l l 
Orognen--------- | Loamy |Favorable 2,800|soft chess 
| (Normal 2,400|filaree 
I {Unfavorable | 1,000|red brome 
l [ |ripgut brome 
۱ | |wild oat 
l I Iburclover 
1 | [clover 
l | lfoxtail fescue 
l l l 
300: 1 l i 
Damluis--------- |Fine loamy [Favorable 3,500|soft chess 
I (Normal 3,200|filaree 
1 Unfavorable | 1,000|other annual forbs 
i | {wild oat 
| 1 {burclover 
| 1 {foxtail fescue 
| | 164 brome 
l | |ripgut brome 
l { | 
301: l 1 
Damluis--------- |Fine loamy Favorable | 3,500|soft chess 
۱ Normal | 3,200|filaree 
1 Unfavorable | 1,000jother annual forbs 
I I! ]wiid oat 
{ | ۱ |burclover 
| | |foxtail fescue 
| | I {red brome 
I I i |ripgut brome 
| 1 1 | 
302: t i l 
Damluis--------- |Fine loamy |Favorable | 3,500|[soft chess 
(Normal | 3,200|filaree 
|Unfavorable | 1,000|foxtail fescue 
i 
l 
l 
l 
! 
l 


lother annual forbs 


|red brome 
|wild oat 
|burclover 
|ripgut brome 
l 


Characteristic vegetation 
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Compo- 
sition 


Pet 


wow 


30 
15 
10 
10 


wun تا‎ 


30 
15 
10 
10 


moo uU 
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Table 10.--Rangeland Productivity and Characteristic Plant Communities--Continued 


|burclover 

Iclover 

lother annual forbs 
fred brome 

i 


حا ما ما ما 


| | Total production | | Compo- 
Map symbol | Ecological site 1 | Characteristic vegetation | sition 
and soil name | |Kind of year | Dry | | 
l | [weight | | 
I | i t | 
1 | Lb/acre| | Pet 
| 1 l I 
303: l i l | 
Damluis--------- |Fine loamy |Favorable 3,5001soft chess | 25 
| |Normal 3,200|filaree 1 15 
I |Unfavorable 1,000[foxtail fescue t 10 
l | fother annual forbs l 10 
٦ | |red brome ۱ 10 
l | [wild oat | 10 
I I |burclover 1 5 
! | |ripgut brome I 5 
i l 1 1 
304: 1 l i I 
Damluis--------- |Fine ioamy | Favorable | 3,500|soft chess | 25 
I {Normal | 3,200|filaree I 15 
| {Unfavorable | 1,000|foxtail fescue l 10 
I i l lother annual forbs l 10 
! 1 | |red brome 1 10 
1 l | Iwild oat i 10 
I l | Iburclover l 5 
l | I |ripgut brome l 5 
400: l l ۱ | | 
Alo------------- [Clayey {Favorable | 3,800|wild oat | 40 
I {Normal | 3,000|soft chess I 15 
I |Unfavorable | 1,500|burciover ۱ 5 
1 l | Iclover i 5 
l l l Ifilaree l 5 
l I l |foxtail fescue I 5 
۱ i 1 108 brome 1 5 
| l { ripgut brome I 5 
l | 1 | l 
Vaquero--------- 010 [Favorable | 3,500|wild oat I 35 
l iNormal | 2,800|soft chess I 15 
I |Unfavorable | 1,500|filaree 1 10 
I | I foxtail fescue I 10 
I ۱ $ burclover | 5 
i l I clover l 5 
l l l other annual forbs 1 5 
| I I red brome 1 5 
1 1 | 
401: l 1 l 
مہ ما وکا ان و‎ |Clayey | Favorable | 3,800|wild oat 40 
1 (Normal | 3,000|soft chess 15 
i {Unfavorable | 1,500|burclover 5 
| l l clover 5 
| I { |filaree 5 
| [i | |foxtail fescue 5 
1 i I {red brome 5 
| | 1 ripgut brome 5 
| | l | 
Vaquero--------- |Clayey |Favorable | 3,500|wild oat 35 
jNormal | 2,800|soft chess 15 
|Unfavorable | 1,500!filaree 10 
| ! |foxtail fescue 
| 
| 
| 
| 
I 


m 
o 
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Map symbol 
and soil name 


Carbona--------- 
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Table 10.--Rangeland Productivity and Characteristic Plant Communities--Continued 

| | Total production I | Compo- 
l Ecological site l l Characteristic vegetation | sition 
1 |Kind of year | Dry | | 

t l weight | 1 

I 1 | l 

1 l Lb/acre| I Pet 
l | l l 

I 1 I | 
[Clayey low elevation [Favorable 3,200|red brome l 20 
| |Normal 2,800|filaree l 15 
i |Unfavorable 1,500|clover | 10 
1 ! Ineedlegrass l 10 
| 1 |ripgut brome l 10 
l i l |foxtail fescue ۱ 5 
l l 1 |lupine 1 5 
l | i |soft chess | 5 
۱ | | Iwild oat l 5 
l l 1 |blue oak | 1 
l l I | juniper | 1 
l l I Isaltbush | 1 
l l I l | 

1 I l 1 | 
|Clayey low elevation |Favorable 1 3,200|red brome | 20 
l INormal { 2,800]filaree i 15 
1 [Unfavorable 1,500|clover | 10 
1 1 Ineedlegrass l 10 
I ] |ripgut brome | 10 
{ 1 |foxtail fescue l 5 
I | {lupine l 5 
l l |soft chess | 5 
I I Iwild oat 1 5 
l I |blue oak | 1 
l l | juniper | 1 
I | Isaltbush 1 1 
l | l | 

lFine loamy [Favorable 3,500|soft chess l 35 
1 (Normal 2,800|wild oat l 15 
l |Unfavorable 1,500|filaree I 10 
I lother annual forbs i 10 
I |ripgut brome | 10 
l |burclover ۱ 5 
1 {red brome I 5 
! 1 l 

t ۱ l 
IClayey Favorable 3,500]wild oat | 35 
۱ Normal 2,800|soft chess | 15 
I Unfavorable 1,500|filaree 1 10 
| |foxtail fescue 1 10 
| |burclover j 5 
I | [clover | 5 
I i lother annual forbs I 5 
1 | |red brome | 5 
l 1 l { 
|Clayey Favorable I 4,600|burclover I 20 
۱ {Normal | 3,800!red brome t 20 
{ JUnfavorable | 1,500{leporinum barley | 15 
l | 1 Isoft chess | 15 
l | | |filaree l 10 
I | l [clover i 5 
Í 1 l |foxtail fescue | 5 
i 1 I {ripgut brome I 5 
| 1 I l 


1 
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Table 10.--Rangeland Productivity and Characteristic Plant Communities--Continued 


Map symbol 
and soil name 


Ecological site 


San Timoteo----- 


501: 


Wisflat--------- 


Arburua--------- 


San Timoteo----- 


ICoarse loamy 
1 

1 

l 

l 

j 

l 

l 

l 

(Fine loamy 
I 

! 

l 

1 

i 

1 

t 


{Coarse loamy 
l 
1 
I 
| 
l 
1 
I 
i 
l 
۱ 
۱ 
l 
l 


ICoarse loamy 
1 

| 

l 

I 

I 

| 

l 

1 

{Fine loamy 
i 

1 

l 

1 

| 

l 

| 


|Coarse loamy 


| 
I 
i 
\ 
| 
| 
l 
i 
1 
| 
| 
i 


Total production 


Favorable 
{Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


i 

| 

| 

|Favorable 
[Normal 
|Unfavorable 
| 


l 

|Favorable 

| Normal 
(Unfavorable 
i 


i 

{Favorable 
[Normal 
|Unfavorable 


|Favorable 
{Normal 
jUnfavorable 


weight 


| 

| 
Kind of year | Dry 

| 

| 


| 


|Lb/acre| 


l 
| 
2,000|soft chess 
1,500|filaree 
1,000|red brome 
|ripgut brome 
|wild oat 
[California sagebrush 
|clover 
|foxtail fescue 
1 
3,500|]soft chess 
2,800|foxtail fescue 
1,500!red brome 
Iwild oat 
|Mediterranean barley 
|filaree 
Iripgut brome 
l 
2,000|soft chess 
1,600|wild oat 
1,000|American vetch 
|California sagebrush 
Ibuckbrush 
|filaree 
|foxtail fescue 
Ipeavine 
[red brome 
|ripgut brome 
Į sugar sumac 
[California live oak 
| 
1 
210001801٤ chess 
1,500|filaree 
1,000|red brome 
|ripgut brome 
lwild oat 
[California sagebrush 
|clover 
|foxtail fescue 
| 
3,500|soft chess 
2,800|foxtail fescue 
1,500|red brome 
[wild oat 
I|Mediterranean barley 
|filaree 
|ripgut brome 
1 
2,000|soft chess 
1,600|wild cat 
1,000|American vetch 
[California sagebrush 
{buckbrush 
|filaree 
|foxtail fescue 
|peavine 
{red brome 
|ripgut brome 
{sugar sumac 
|California live oak 
| 


Characteristic vegetation 
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Table 10.--Rangeland Productivity and Characteristic Plant Communities--Continued 
l | Total production ۱ | Compo- 
Map symbol | Ecological site l | Characteristic vegetation | sition 
and soil name | |Kind of year | Dry ۱ 
l ۱ [weight | { 
l l | | | 
l ۱ |Lb/acre| Pct 
| l l 1 | 
502: l l l i 1 
Arburua--------- [Fine loamy |Favorable | 3,500jsoft chess 35 
I [Normal | 2,800|foxtail fescue 20 
l JUnfavorable | 1,500|red brome 10 
| | | Iwild oat 10 
1 l I ĮMediterranean barley 5 
۱ I I |filaree 5 
i | l |ripgut brome | 5 
t | I ۱ | 
Wisflat--------- |Coarse loamy |Favorable | 2,000|soft chess I 30 
[| |Normal | 1,500|filaree [ 10 
| {Unfavorable | 1,000|red brome | 10 
I 1 l |ripgut brome I 10 
[ | | !wild oat 1 10 
1 I I [California sagebrush I 5 
i I l |clover l 5 
[| i I |foxtail fescue i 5 
1 l 1 | 1 
505: 1 l l | 
Arburua--------- |Fine loamy |Favorable | 3,500|soft chess 35 
l INormal I 2,800|foxtail fescue 20 
I lUnfavorable | 1,500|biue oak 5 
l | I |filaree 5 
l 1 | l 
Contra Costa----|Clayey |Favorable | 3,000|soft chess 30 
۱ [Normal | 2,800|wild oat 20 
l |Unfavorable | 1,500|burclover 10 
! | | |filaree 10 
| I I [California brome 5 
1 | l [clover 5 
I I I Įred brome 5 
t | | |ripgut brome 5 
| | 
Wisflat--------- {Coarse loamy Favorable 2,000|]soft chess 30 
1 Normal 1,500|filaree 10 
l Unfavorable 1,000fred brome 10 
I Įripgut brome ٦ 10 
l {wild oat I 10 
I [California sagebrush | 5 
l [clover t 5 
i |foxtail fescue | 5 
1 l ۱ 
506: l t | 
Arburua--------- |Fine loamy Favorable 3,5001soft chess ۱ SE: 
I |Normal | 2,800|foxtail fescue ۱ 20 
1 |Unfavorable | 1,500jblue oak { 5 
l | | |filaree | 5 
| | j ! 
Contra Costa----|Clayey [Favorable 3,000|soft chess | 30 
| |Normal | 2,800|wild cat l 20 
l |Unfavorable | 1,500|burclover | 10 
| I | |filaree | 10 
I 1 ] [California brome | 5 
l | I [clover l 5 
٦ l | {red brome I 5 
i | l |ripgut brome | 5 
| l l 1 


1 
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Table 10.--Rangeland Productivity and Characteristic Plant Communities--Continued 
| Total production | | Compo- 
Map symbol I Ecological site I Characteristic vegetation | sition 
and soil name | Kind of year | Dry I i 
| Iweight | l 
| l | | 
| ILb/acre| 1 Pct 
| l ۱ ۱ 
506: | | l 1 
Wisflat--------- |Coarse loamy Favorable | 2,000|soft chess I 30 
| Normal | 1,500|filaree | 10 
| |Unfavorable | 1,000|red brome 1 10 
| | | |ripgut brome | 10 
| | | |wild oat l 10 
l l | |California sagebrush | 5 
l 1 [i lclover i 5 
l | l |foxtail fescue I 5 
l l t l l 
510: ! i l | l 
Arburua--------- (Fine loamy | Favorable | 3,500|soft chess l 35 
I [Normal | 2,800|foxtail fescue 1 20 
I [Unfavorable | 1,500|blue oak t 5 
| | I |filaree I 5 
l l I l 1 
Wisflat--------- |Coarse loamy |Favorable | 2,000}soft chess I 30 
l {Normal | 1,500|filaree I 10 
[ [Unfavorable | 1,000|red brome I 10 
1 l l Iripgut brome i 10 
l l l {wild oat I 10 
| I 1 [California sagebrush i 5 
l ! | Iclover | 5 
| i I |foxtail fescue 1 5 
l I l | ! 
520: l i l | ! 
Wisflat--------- {Coarse loamy | Favorable | 2,000|soft chess | 30 
} [Normal | 1,500|filaree I 10 
l [Unfavorable | 1,000|red brome I 10 
{ | | |ripgut brome I 10 
t l 1 {wild oat l 10 
1 I I California sagebrush ٦ 5 
l ! I clover I 5 
l | ۱ foxtail fescue l 5 
l 1 I | 
521: ! l | | 
Wisflat--------- [Coarse loamy [Favorable | 2,000|soft chess 1 30 
I [Normal | 1,500|filaree l 10 
i (Unfavorable | 1,000|red brome ۱ 10 
l 1 i ripgut brome l 10 
l I | wild oat I 10 
I 1 | California sagebrush 1 5 
1 l l clover 1 5 
t | | foxtail fescue 1 5 
1 l 
530: l l 1 | 
Oneil----------- [Fine loamy ]Favorable | 3,500|soft chess 35 
٦ [Normal | 2,800|wild oat 15 
lUnfavorable | 1,500|filaree 10 
l ! lother annual forbs 10 
1 l lripgut brome 10 
I |burclover 5 
| ۱ brome 5 
| 1 
540: | 1 
Oquin----------- Coarse loamy Favorable | 2,000|soft chess 30 
Normal i 1,600{|filaree 10 
Unfavorable | 800 |red brome 10 
i 1 Iwiid oat i 10 
| | |burclover i 5 
| | {foxtail fescue I 5 
1 | |ripgut brome 1 5 
1 l ! l 
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Table 10.--Rangeland Productivity and Characteristic Plant Communities--Continued 


Ecological site 


l 
Map symbol I 
and soil name | 
l 
l 
1 
l 
600: 1 
Gonzaga--------- |Loamy (blue oak) 
i 
1 
i 
۱ 
۱ 
t 
l 
Honker---------- [Clayey 
I 
I 
l 
l 
l 
I 
Franciscan------ |Loamy (blue oak) 
1 
| 
| 
1 
1 
| 
1 
1 
l 
601: l 
Gonzaga--------- |Loamy (blue oak) 
| 
1 
| 
1 
| 
l 
1 
Honker---------- IClayey 
i 
i 
1 
l 
| 
l 
Franciscan------ |Loamy (blue oak) 
l 
1 
| 
| 
1 
l 
l 
l 
l 
610: t 
Honker---------- iClayey 


1 
i 
{Kind of year 
i 
I 
I 
I 


I 

|Favorable 
[Normal 
|Unfavorable 


| Favorable 
|Normal 
[Unfavorable 
۱ 

I 

| 

I 

{Favorable 
{Normal 
[Unfavorable 
l 


i 

|Favorable 
[Normal 
|Unfavorable 


|Favorable 
|Normal 
|Unfavorable 
l 

| 

۱ 

l 

|Favorable 
|Normal 
[Unfavorable 
1 


l 
l 
1 
l 
1 
۱ 


| 

[Favorable 
|Normal 
(Unfavorable 
l 


Total production 


iweight 


| 
l 
Dry ! 
j 
| 


{Lb/acre| 


| 
l 
1 
| 
l 
l 
1 
| 
1 
1 
l 
| 
| 
1 
| 
I 
۱ 
H 
1 
1 
1 
| 
i 
1 
1 
1 
l 
1 
l 
l 
| 
l 
۱ 
l 
l 
| 
l 
1 
l 
l 
| 
۱ 
l 
| 
l 
۱ 
1 
| 
1 
l 
I 
l 
l 
| 
| 
| 
l 
| 
| 
| 


| 
| 
3,000|soft chess 
2,000|wild oat 
1,000|ripgut brome 
|foxtail fescue 
|California buckeye 
Iblue oak 
|filaree 
l 
4,000|wild oat 
3,200|]soft chess 
1,500|filaree 
|burclover 
|foxtail fescue 
|red brome 
! 
3,000]soft chess 
2,000| wild oat 
1,000|foxtail fescue 
[California buckwheat 
|blue oak 
| cheat grass 
|purple needlegrass 
|ripgut brome 
{gray pine 
| 
| 
3,000| soft chess 
2,000|wild oat 
1,000|ripgut brome 
|foxtail fescue 
|California buckeye 
[blue oak 
|filaree 
| 
4,000|wild oat 
3,200|soft chess 
1,500|filaree 
lburclover 
|foxtail fescue 
|red brome 
| 
3,000| soft chess 
2,000|wild oat 
1,000|foxtail fescue 
|California buckwheat 
[blue oak 
| cheat grass 
|purple needlegrass 
|ripgut brome 
Igray pine 
1 
l 
4,000|wild oat 
3,200|soft chess 
1,500|filaree 
|burclover 
|foxtail fescue 
[red brome 


Characteristic vegetation 
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Table 10.--Rangeland Productivity and Characteristic Plant Communities--Continued 


i Total production | 1 Compo- 
Map symbol | Ecological site | Characteristic vegetation | sition 
and soil name | Kind of year | Dry | I 
| lweight | l 
| | 1 | 
| Lb/acre| i Pct 
l l 
610: | | 
Vallecitos------ |Loamy Favorable 2,500{wild oat 30 
| Normal 2,000}soft chess 20 
| Unfavorable 1,200|filaree 10 
| i |blue oak 5 
1 l |burclover 5 
i | {needlegrass 5 
l ! tred brome 5 
l 1 Iripgut brome 5 
l j i I 
Honker, eroded--|Loamy (California sagebrush) [Favorable | 2,200|red brome i 20 
1 INormal | 1,500|soft chess I 20 
| [Unfavorable | 1,000{California sagebrush | 15 
l ! I |foxtail fescue | 15 
| 1 1 |California buckwheat | 5 
I l l [black sage I 5 
i} | | |filaree 1 5 
l i 1 Igoldenbush ۲ 5 
l ۱ l [wild oat | 5 
l l l l l 
611: l l l 1 1 
Honker---------- |Clayey | Favorable | 4,000|wild oat I 40 
I {Normal | 3,200|soft chess l 20 
1 [Unfavorable | 1,500|filaree l 10 
1 l l |burclover I 5 
1 l l |foxtail fescue 1 5 
| I 1 {red brome I 5 
| 1 i | | 
Vallecitos------ | Loamy | Favorable | 2,500|wild oat 1 30 
l INormal | 2,000|soft chess 20 
| {Unfavorable | 1,200|filaree ۱ 10 
{ l I |blue oak | 5 
| | l | burclover 1 5 
| i 1 |needlegrass 5 
| | I |red brome | 5 
| I l |ripgut brome I 5 
! | l ! 
Honker, eroded--|Loamy (California sagebrush) (Favorable | 2,200|red brome 20 
| |Normal | 1,500|soft chess 20 
۱ |Unfavorable | 1,000(California sagebrush 15 
i I I |foxtail fescue 15 
| 1 1 |California buckwheat 5 
| l ۱ |black sage 5 
| | | |filaree 5 
| | 1 | goldenbush | 5 
1 l | Iwild oat | 5 
j 1 ! 
612: l i | l l 
Honker---------- [Clayey | Favorable | 4,000|wild oat | 40 
I [Normal | 3,2001soft chess 20 
l {Unfavorable | 1,500]|filaree I 10 
i] | | [burclover | 5 
I 1 |foxtail fescue 1 5 
! | {red brome 1 5 
l l l 
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Table 10.--Rangeland Productivity and Characteristic Plant Communities--Continued 


Map symbol 
and soil name 


Ecological site 


Kind of year 


Total production 


612: 
Valleci 


614: 
Honker- 


Gaviota 


tos------ 


{Gravelly loamy 
1 

| 

l 

1 

t 

1 

l 
IClayey 
i 

۱ 

1 

I 

i 

1 

l 

t 

۱ 


|Gravelly loamy 


Favorable 
Normal 
Unfavorable 


Favorable 
Normal 
Unfavorable 


j 

|Favorable 
|Normal 
|Unfavorable 


{Favorable 
| Normal 
|Unfavorable 


| Favorable 
{Normal 
|Unfavorable 


|Favorable 
[Normal 
{Unfavorable 
| 


Lb/acre| 
l 
l 
2,500|soft chess 
2,000|wild oat 
1,200|burclover 
|filaree 
| red brome 
[California scrub oak 
Iblue oak 
Ineedlegrass 
|ripgut brome 
| 
3,000|soft chess 
2,000|1wild oat 
1,000|foxtail fescue 
|ripgut brome 
|California buckeye 
|California sagebrush 
[blue oak 
|filaree 
| goldenbush 
1 
I 
| 2,200|red brome 
| 1,500|soft chess 
| 1,000|California sagebrush 
| |foxtail fescue 
| [California buckwheat 
t |black sage 
l |filaree 
l | goldenbush 
l 
l 
! 
t 
l 
I 
l 


Iwild oat 

l 
2,500|manzanita 
1,800|California sagebrush 
1,200|common chamise 
lother annual grasses 
{buckbrush 
purple needlegrass 


| 2,200|red brome 

1,500|soft chess 

| 1,000|California sagebrush 
l foxtail fescue 

| California buckwheat 
black sage 

l |filaree 

1 |goldenbush 

1 |wild oat 

1 

| 2,500|manzanita 

| 1,800|California sagebrush 
| 1,2001common chamise 
lother annual grasses 
|buckbrush 

|purple needlegrass 

t 


Characteristic vegetation 


Compo- 
sition 


Pct 


انا ہا تا تا t1‏ 
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Table 10.--Rangeland Productivity and Characteristic Plant Communities--Continued 


| Total production l | Compo- 
Map symbol i Ecological site I Characteristic vegetation | sition 
and soil name | |Kind of year Dry | i 
{ weight | l 
l 1 l | 
{ Lb/acrel | Pct 
i I ۱ l | 
615: | | | 
Honker---------- [Clayey |Favorable | 4,000|wild oat | 40 
I | Normal | 3,200|soft chess I 20 
۱ |Unfavorable | 1,500|filaree | 10 
I |burclover l 5 
I |foxtail fescue { 5 
l | |red brome 1 5 
I l l 
Quinto---------- [Shallow coarse loamy {Favorable 1,500]soft chess | 30 
i Normal 1,000|California buckwheat | 15 
1 {Unfavorable | 800|red brome I 10 
| i |California sagebrush j 5 
l l |filaree 5 
1 | |foxtail fescue 5 
| | |wild oat 5 
| l | 
620: | l | 
Franciscan-----— {Loamy (blue oak) | Favorable | 3,000|soft chess 30 
( |Normal | 2,000|ripgut brome 15 
lUnfavorable |  1,000|miner's lettuce 10 
I I California buckeye 5 
l 1 blue oak 5 
| I filaree 5 
| l foxtail fescue 5 
I | gray pine 5 
| | sanicle 5 
I [ Iwild oat 5 
| 1 t 
625: l | 
Franciscan------ Loamy (blue oak) |Favorable | 3,000|soft chess 30 
{Normal 1 2,000}ripgut brome 15 
{Unfavorable | 1,000|miner's lettuce 10 
٦ I |California buckeye 5 
1 t |biue oak 5 
| |filaree 5 
I |foxtail fescue 5 
{ I lgray pine 5 
I |sanicle 5 
I Iwild oat 5 
l l 
Quinto---------- Shallow coarse loamy Favorable | 1,500|soft chess 30 
Normal | 1,000|California buckwheat 15 
Unfavorable | 800|I red brome | 10 
1 {California sagebrush 1 5 
i | £ilaree | 5 
|foxtail fescue | 5 
[wild oat | 5 
l I 
Honker---------- |Clayey Favorable 4,000|wild oat I 40 
| Normal 3,200|soft chess 1 20 
I Unfavorable 1,500|filaree | 10 
| Iburclover | 5 
I |foxtail fescue I 5 
l i |red brome I 5 
l l l 1 


Stanislaus County, California, Western Part 
Table 10.--Rangeland Productivity and Characteristic Plant Communities--Continued 
I Total production I | Compo- 
Map symbol ٦ Ecological site l Characteristic vegetation | sition 
and soil name | Kind of year Dry 1 I 
{ weight | I 
1 | 1 
Lb/acre| Pet 
1 
630: I 
Millsholm------- Shallow loamy Favorable 2,500|filaree 20 
Normal 1,500|foxtail fescue 20 
Unfavorable 1,200|soft chess 20 
Iburclover 5 
(clover | 5 
|Iripgut brome ٦ 5 
I {wild oat 5 
۱ l ۱ 
Honker---------- Clayey | Favorable | 4,000|wild oat 40 
| Normal | 3,200|soft chess 20 
|Unfavorable | 1,500|filaree 10 
| | |burclover 5 
| | |foxtail fescue 5 
I | {red brome 5 
| 1 i 
631: l t i 1 l 
Millsholm------- IShallow loamy |Favorabie | 2,500|filaree 20 
I | Normal | 1,5001|foxtail fescue I 20 
I {Unfavorable | 1,200|soft chess 1 20 
i 1 1 burclover l 5 
| ۱ I |clover l 5 
| I | |ripgut brome if 5 
l ٦ l iwild oat | 5 
| i | l 
Honker---------- {Clayey {Favorable | 4,000|wild oat ۱ 40 
1 |Normal | 3,200|soft chess | 20 
| |Unfavorable 1,500|filaree I 10 
l l 1 Iburclover l 5 
1 ! 1 {foxtail fescue 1 5 
i ۱ I red brome l 5 
1 i l l 
635: l l | l 
Millsholm------- [Shallow loamy [Favorable 1 2,500|filaree 1 20 
t [Normal | 1,500|foxtail fescue | 20 
[| JUnfavorable | 1,200|soft chess I 20 
i 1 1 burclover l 5 
l l | clover | 5 
l l i ripgut brome | 5 
l 1 1 wild oat l 5 
l | | 
640: I | | 1 | 
Quinto---------- {Shallow coarse loamy |Favorable | 1,500|soft chess i 30 
I (Normal | 1,000|California buckwheat 1 15 
I Unfavorable | 800|red brome 10 
1 l [California sagebrush 5 
I I |filaree 5 
I 1 |foxtail fescue 5 
! i |wild oat 5 
| | l 
Millsholm------- | Shallow loamy Favorable | 2,500!filaree 20 
i | Normal | 1,500ifoxtaii fescue 20 
| |Unfavorable | 1,200|soft chess | 20 
] | l Iburclover 1 5 
i 1 | {clover 5 
l ٦ I |Iripgut brome l 5 
| l ۱ [wild oat I 5 
1 l 1 
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Table 10.--Rangeland Productivity and Characteristic Plant Communities--Continued 


| | Total production | Compo- 
Map symbol i Ecological site i | Characteristic vegetation sition 
and soil name | [Kind of year | Dry | 
| I Iweight | 
| l l 1 
| I |Lb/acre| Pet 
| 1 | | 
641: | l 1 | 
Quinto---------- |Shallow coarse loamy [Favorable | 1,500|soft chess 30 
{ [Normal | 1,000|California buckwheat 15 
{ |Unfavorable 800|red brome 10 
I i |California sagebrush 5 
| l |filaree 5 
1 I |foxtail fescue 5 
| l ۱ Iwild oat 5 
1 | l l 
660: i I i 
Gaviota--------- (Gravelly loamy | Favorable 2,500}manzanita 25 
i {Normal | 1,800|]California sagebrush 20 
I [Unfavorable 1,200|common chamise 10 
| 1 lother annual grasses 10 
I 1 |buckbrush 5 
I | I |purpie needlegrass 5 
l l 
661: | | | i 
Gaviota-------—-— Gravelly loamy | Favorable | 2,500|manzanita 25 
[Normal | 1,800|California sagebrush 20 
|Unfavorable | 1,200|common chamise 10 
I I lother annual grasses 10 
| | Ibuckbrush 5 
l l lpurple needlegrass 5 
| 1 l 
682: | | l 
Henneke--------- Gravelly loamy [Favorable | 1,500|soft chess 35 
| Normal | 1,000|wild oat 15 
|Unfavorable | 500|buckbrush 5 
| I ]foxtail fescue 5 
l l Igray pine 5 
I l |manzanita 5 
l l lpurple needlegrass 5 
1 | 1 
Hentine--------- Gravelly loamy |Favorable I 800| common chamise 60 
{Normal I 600 fbuckbrush i 5 
(Unfavorable | 500|gray pine i 5 
|manzanita | 5 
|foxtail fescue | 5 
|purple needlegrass | 5 
| toyon | 1 
l l 
683: l | 
Hentine--------- Gravelly loamy (chamise) Favorable 800|common chamise | 60 
Normal 600 |buckbrush l 5 
Unfavorable 500|gray pine | 5 
{manzanita I 5 
lfoxtail fescue I 5 
|purple needlegrass ٦ 5 
| | toyon I 1l 
I l ! 
Henneke--------- |Gravelly loamy Favorable 1,500|soft chess t 35 
| Normal 1,000|wild oat I 15 
| Unfavorable 500|buckbrush l 5 
| [foxtail fescue I 5 
| (gray pine I 5 
1 Imanzanita 1 5 
t {purple needlegrass 1 5 
۱ I t 
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Table 10.--Rangeland Productivity and Characteristic Plant Communities--Continued 


291 


Map s 
and so 


ymbol 


il name 


Ecological site 


684: 
Hentine 


Henneke 


685: 
Stonyfo 


Stonyfo 


687: 
Hentine 


Ifd--c--9- 


rd------- 


{Gravelly loamy (chamise) 
l 

| 

l 

I 

i 

t 

| 

|Gravelly loamy (chamise) 
j 
| 
| 
| 
| 
| 
i 
۱ 
I 
! 
t 
[Gravelly loamy 
l 

j 

i 

| 

| 

l 

l 

1 

| 

[Gravelly loamy 
l 
I 
| 
1 
l 
| 
l 
۱ 
| 
1 
IGravelly loamy 
1 

i 

| 

l 

l 

[ 

| 


[Gravelly loamy 


1 
l 
|Kind of year 
| 
| 
۱ 
l 


l 

|Favorable 
|Normal 
[Unfavorable 


| Favorable 
{Normal 
[Unfavorable 
! 


1 
l 
! 
1 
l 
۱ 
I 


I 

| Favorable 
[Normal 
[Unfavorable 


[Favorable 
{Normal 
|Unfavorable 
| 


1 
۱ 
l 
l 
! 
l 


| 
|Favorable 


|Normal 
(Unfavorable 


IFavorable 
|Normal 
{Unfavorable 


Total production 


Dry 


lweight 


ILb/acre 


l 
l 
l 
I 
l 
۱ 
! 
| 
l 
1 
i 
1 
| 
l 
l 
1 
l 
! 
l 
۱ 
۱ 
! 
l 
۱ 
l 
1 
l 
| 
1 
! 
l 
1 
| 
i 
i 
l 
1 
l 
l 
l 
l 


800 
600 
500 


800 
600 
500 


2,500 
2,000 
1,500 


2,500 
2,000 
1,500 


800 
600 
500 


800 
600 
500 


Compo- 
Characteristic vegetation sition 
Pct 
common chamise 60 
buckbrush 5 
gray pine 5 
manzanita 5 
foxtail fescue 5 
purple needlegrass 5 
toyon 1 
l 
common chamise | 20 
buckbrush | 10 
leather oak I 10 
manzanita l 10 
California scrub oak 1 5 
ceanothus 1 5 
foxtail fescue 5 
gray pine 5 
purple needlegrass 5 
soap plant 5; 
squirreltail 5 
chamise 25 
manzanita 20 
California scrub oak 10 
ceanothus 10 
soft chess 10 
needlegrass 5 
۱۶۹9 brome 5 
ripgut brome 5 
twild oat 5 
l ! 
۱ chamise I 25 
Imanzanita l 20 
{California scrub oak | 10 
|ceanothus | 10 
|soft chess | 10 
|needlegrass | 5 
| red brome l 5 
|ripgut brome | 5 
{wild oat | 5 
t j 
i 1 
| common chamise I 60 
|buckbrush I 5 
Igray pine l 5 
[manzanita | 5 
{foxtail fescue I 5 
|purple needlegrass | 5 
| toyon | 1 
l l 
|common chamise i 20 
{buckbrush 1 10 
lieather oak | 10 
[manzanita | 10 
|California scrub oak 1 5 
| ceanothus 1 5 
|foxtail fescue i 5 
{gray pine | 5 
lpurple needlegrass l 5 
|soap plant l 5 
Isquirreltail | 5 
| 
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Table 10.--Rangeland Productivity and Characteristic Plant Communities--Continued 


| | Total production l | Compo- 
Map symbol | Ecological site l l Characteristic vegetation | sition 
and soil name | |Kind of year Dry I | 
I | weight | | 
| | l | 
l | Lb/acre| I Pct 
| | 1 | 
690: I | I i 
Sehorn---------- |Clayey low elevation |Favorable 2,400|soft chess | 15 
I |Normal 2,000|wild oat | 15 
| JUnfavorable 1,400|burclover | 10 
| | |filaree 7 10 
| | {barley | 5 
l | blue oak I 5 
l I Iclover | 5 
I | |fescue | 5 
I i | |needlegrass | 5 
I I | |ripgut brome | 5 
j l | I 
Contra Costa----|Loamy [Favorable | 3,000|soft chess ٦ 30 
I | Normal | 2,800|wild oat | 20 
l [Unfavorable | 1,500|burclover I 10 
l 1 | |filaree t 10 
| 1 | |California brome | 5 
i | 1 Iclover l 5 
| I | ۱۵١ brome i 5 
f l l |ripgut brome | 5 
| l | 1 1 
695: l | l t I 
Orognen--------- {Loamy |Favorable | 3,500|soft chess l 30 
[Normal | 3,000|wild oat l 20 
|Unfavorable | 1,500|filaree I 10 
l l |foxtail fescue { 10 
l l {leporinum barley { 10 
I I red brome 1 5 
1 1 I 
I | } i 
Clayey |Favorabie | 4,000|wild oat l 40 
(Normal | 3,200|soft chess l 30 
JUnfavorable | 1,500|filaree 1 5 
I | foxtail fescue I 5 
l I purple needlegrass l 5 
| | ! 
Franciscan------ |Loamy (blue oak) |Favorable | 3,000|soft chess | 20 
I {Normal | 2,000|wild oat | 15 
| Unfavorable | 1,000|foxtail fescue I 10 
۱ I ripgut brome | 10 
| l California sagebrush I 5 
| l blue oak | 5 
1 Įfilaree l 5 
I |goldenbush | 5 
| l | 
Vallecitos------ Loamy Favorable {| 2,500|wild oat | 30 
Normal | 2,000|soft chess I 20 
I Unfavorable | 1,200|filaree | 10 
| l [blue oak | 5 
1 l {burclover | 5 
{ [needlegrass l 5 
l 1 i Ired brome l 5 
| | | |ripgut brome | 5 
| 1 
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(Some terms that describe restrictive soil features are defined in the Glossary. 
Absence of an entry indicates that the soil was not rated.) 


nia, Western Part 


Table 11.~-Recreational Development 


of "slight," "moderate," and "severe." 


See text for definitions 


Soil name and 


| Picnic areas 


l 
۱ Camp areas 
| 


map symbol ا‎ Ln, 
l 
ERE سو اس مس تہ می تم‎ Slight--------------- IModerate: 
Capay | too clayey. 
101, 102-------------- Moderate: Moderate: 
Capay too clayey. too clayey. 
i 
106------------------- ISevere: Moderate: 
Capay | flooding. too clayey. 
110, 111-------------- ISlight--------------- ISlight--------------- 
El Solyo i I 
۱ I 
116------------------- Severe: Slight--------------- 
El Solyo | fiooding. { 
l l 
120: ! 
Vernalis------------- |Slight--------------- iSiight--------------- 
l l 
Zacharias------------ [ISlight--------------- Slight--------------- 
| i 
l l 
121, 122-------------- (Moderate: (Moderate: 
Vernalis | dusty. | dusty. 
! l 
123, 125-------------- |Slight--------------- |Slight--------------- 
Vernalis l l 
l I 
126: | i 
Vernalis------------- | Severe: ISlight--------------- 
| flooding. 
| 
Zacharias----------—- Severe: ISlight--------------- 
flooding. I 
I 
127------------------- Severe: Moderate: 
Vernalis flooding. dusty. 
130, 131-------------- Slight--------------- Slight--------------- 
Stomar 
140, 141-------------- ISlight--------------- Slight--------------- 
Zacharias ! 
1 
142, 144-----------——- IModerate: Moderate: 
Zacharias | small stones. small stones. 
i 
145------------------- ISlight--------------- ISlight--------------- 
Zacharias l i 
1 l 
I | 
146------------------- | Severe: |S1iight--------------- 
Zacharias | flooding. 
l l 
| Severe: IModerate: 
| flooding. | small stones. 
l l 
| Severe: ISlight--------------- 
| flooding. 
{ l 
151: I l 
Columbia------------- | Severe: |Slight--------------- 


| flooding. 


EN 


l 
| Playgrounds 


Paths and trails 


l 

IModerate: 

| too clayey. 
l 

IModerate: 

| too clayey. 
f 

IModerate: 

| too clayey. 
| 
ISlight------------.--- 
| 


| 
|Slight--------------- 


IModerate: 

| small stones. 
l 

iModerate: 

| dusty. 

l 
[Slight 
{ 

l 

l 

| Slight------~--~------ 
1 

l 

IModerate: 

| small stones. 

1 

IModerate: 

| dusty. 

! 
{Slight--~----------—— 
l 

l 

IModerate: 

| small stones. 

1 


| Severe: 


| small stones. 
۱ 

[Moderate: 

| slope, 

| small stones. 
I 

IModerate: 

| small stones. 
| 

| Severe: 

| small stones. 
i 

IModerate: 

| flooding. 

| 

1 

IModerate: 

| flooding. 

l 


Moderate: 
too clayey. 


too clayey. 


l 

| 

| 

1 

| 

| 

l 
IModerate: 
l 

i 
[Moderate: 
| too clayey. 
i 
(Slight. 
1 

| 
tSlight. 
l 

l 

i 
ISlight. 
l 
|Slight. 
l 

| 
|Moderate: 
| dusty. 
l 
ISlight. 
| 

l 

I 
|Slight. 
| 

I 
[Slight. 
| 

1 
|Moderate: 
1 dusty. 
I 
[Slight. 
l 

l 
{Slight. 
i 

l 
ISlight. 
۱ 

! 
|Slight. 
l 

l 

l 
ISlight. 
۱ 

1 
(Slight. 
I 

I 
|Slight. 
i 

! 

۱ 
ISlight. 
| 

1 
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Table 11.--Recreational Development--Continued 


Soil Survey 


Soil name and i Camp areas I Picnic areas | Playgrounds | Paths and trails 
map symbol ! 1 1 l 
l ! | i 
151: 1 | i I 
Columbia, sandy I | I I 
substratum---------- | Severe: [S1ight--------------- |Moderate: Slight. 
| flooding. | | flooding. I 
l i | 1 
l53---22------4--—9---- |Severe: (Moderate: | Severe: Moderate: 
Columbia | flooding. | flooding. | flooding. flooding. 
| | l 
155------------------- | Severe: JSlight--------------- iSlight--------------- Slight. 
Columbia | flooding. | I 
| | 1 
157: | | l 
Columbia------------- | Severe: |ISlight--------------- 1Slight--------------- Slight. 
| flooding. I | 1 
i l f 
Columbia, sandy { | | 
substratum---------- | Severe: [S1ight--------------- [Siight--------------— |Slight. 
| flooding. | i 
1 1 1 
159: I l l 
Columbia------------- | Severe Moderate: ] Severe: ]Moderate: 
| flooding. | flooding. | flooding. | flooding. 
| | 1 
Columbia, sandy I | | 
substratum---------- | Severe: (Moderate: | Severe: Moderate: 
| flooding. | flooding. | flooding. flooding. 
1 | 1 
160------------------- | Severe: Slignt-z-2-e955-—---59—— |Moderate: Slight. 
Merritt | flooding. | | flooding. 
| l | 
165------------------- | Severe: |SIrght-----—--5----4--- |S1light--------------- Slight. 
Merritt | flooding. I l I 
l 1 i 
170: | l | | 
Dospalos------------- |Severe: | Severe: | Severe: | Severe: 
| flooding, too clayey. | too clayey. | too clayey. 
| too clayey. l 
l | l 
Bolfar--------------- | Severe: Moderate: ]Moderate: |S1ight. 
| flooding. | percs slowly. | flooding, I 
l 1 | peres slowly. 1 
l l | | 
175: l i | 
Dospalos------------- | Severe: Slight--------------- JSlight--------------- |Slight. 
| flooding. l j 
| 1 | 
Bolfar--------------- | Severe: Moderate: IModerate: |Slight. 
| flooding. | percs slowly. percs slowly. | 
| | l 
180------------------- | Severe: |Moderate: Severe: {Moderate: 
Dello | flooding. | flooding. flooding. | flooding. 
l l l ۱ 
---|Severe: |Severe: Severe: | Severe: 
Clear Lake | flooding, | too clayey. | too clayey. | tco clayey. 
| too clayey. l i l 
{ | l l 
195----22-2------ m RTT | Severe: iModerate: ]Moderate: IModerate: 
Clear Lake { flooding. | too clayey. too clayey. | too clayey. 
l | | 1 
--- | Severe: |sIight--------------- Slight--------------- |Slight. 
Veritas | flooding. 1 l | 
| 1 I 
LA Û ag kas a I | Severe: IModerate: | Severe: |Slight. 
Cortina | flooding. ] small stones. small stones. l 
i l 1 
A ۷۰ س سید شود ت دنچ لے نے سے سا‎ [Stight--5-5----------- [SIights-----5--5-9-5-- Moderate: |Slight. 
Yokut l l small stones. l 


1 


| 
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Table 11.-Recreational Development--Continued 


l 1 I | 
Soil name and I Camp areas [ Picnic areas I Playgrounds | Paths and trails 
map symbol 1 1 | 1 
| l 1 l 
220: j I 1 1 
Xerofluvents-- ----|Severe: |S1ight--------------- |Moderate: [Slight. 
| flooding. | slope, | 
I l flooding. I 
l l l 
Xerorthents---------- | Severe: IModerate: Severe: iSlight. 
| flooding. | small stones. small stones. | 
1 i ۱ 
245: 1 l ! 
Bolfar--------------- | Severe: I|Moderate: Moderate: (Slight. 
| flooding. | percs slowly. percs slowly. I 
I | l 
Columbia, sandy I | i 
substratum---------- | Severe: | S1light--------------- Slight--------------- 15139٠ 
| flooding. I { I 
I I l l 
246: l 1 | i 
Bolfar--------------- | Severe: Moderate: IModerate: (Slight. 
| flooding. | percs slowly. | flooding, i 
l l | percs slowly. t 
| l | l 
Columbia, sandy l l | l 
substratum---------- | Severe: |S1ight--------------- {Moderate: {Slight. 
| flooding. | | flooding. t 
| l } l 
252: | I i l 
Chaqua--------------- IModerate: IModerate: {Severe: I Severe: 
| dusty. | dusty. | slope. | erodes easily. 
| l ۱ 
Arburua-------------- Moderate: |Moderate: | Severe: | Severe: 
dusty. | dusty. | slope. | erodes easily. 
| t l 
253: l { l 
Chaqua--------------- Moderate: |Moderate: | Severe: | Severe: 
slope, | slope, | slope. | erodes easily. 
dusty. | dusty. | I 
| l | 
Arburua-------------- Moderate: IModerate: I Severe: | Severe: 
slope, | slope, | slope. | erodes easily. 
dusty. dusty. I | 
l l 
255: l | 
Calla---------------- Severe: Severe: |Severe: | Severe: 
slope. slope. I slope. I slope. 
1 | 
Carbona-------------- Severe: Severe: | Severe: | Severe: 
slope. slope. | slope. | slope. 
I I 
270, میس بے ا و‎ Severe: Slight--------------- ]Slight--------------- [Slight. 
Elsalado flooding. 1 | 
i 1 
272, 273, 274-------—— Slight---------- Slighk--------5—97--5- IgIight----—--——----5-—— ISlight. 
Elsalado 1 | 
1 l 
Moderate: | Slight. 
Carbona | slope, | 
| small stones. | 
I l 
290: 1 | 
Carbona-------------- Severe: Severe: | Severe: |Moderate: 
slope. slope. { slope. | slope. 
l l 
Orognen-------------- Severe: Severe: 1 Severe: [Moderate : 
slope. slope. | slope, | slope. 
| small stones. l 
| | 
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Table 11.--Recreational Development--Continued 


i 
Soil name and | Camp areas 
map symbol l 
1 
291: l 
Carbona-------------- | Severe: 
1 slope. 
i 
Orognen-------------- | Severe: 
| slope. 
1 
I 
300------------------- |Slight------------ 
Damluis 
l 
سرت دح ہے ہنم 7 32ک‎ e ما‎ { Slight-----~------ 
Damluis 
l 
302, a S555 IModerate: 
Damluis | small stones. 
1 
304------------------- |Moderate: 
Damluis | slope, 
| small stones. 
| 
be N e مشچررجت ہے سی نے‎ iS E (Moderate: 
Deldota {| too clayey. 
I 
۸۱ iiai سے‎ SS اوہ‎ IModerate: 
Dosamigos | percs slowly. 
i 
E anana aa Ese سی‎ | Severe: 
Pedcat | flooding, 
| excess sodium. 
l 
B3barSsSssseserrs sss | Severe: 
Pedcat | excess sodium. 
1 
340: | 
Carranza------------- |Moderate: 
| small stones. 
I 
Höger چ چ وی وت‎ |S1ight------s---2--- 
| 
د با نے‎ a موس سرچ‎ |Moderate: 
Woo | dusty. 
l 
400: | 
Alo-zccc--------250-996c6 | Severe: 
| slope. 
l 
1 
Vaquero-------------- | Severe: 
| slope. 
l 
1 
401: | 
Alo------------------ | Severe: 
| slope. 
أ‎ 
Vaquero-------------- | Severe: 
| slope. 
1 
جو سیا ری‎ nadoda aapa e E EEE | Severe: 
Ayar { slope. 
l 
420: l 
وچ سی سان د چے ہمت ئ پر‎ Į Severe: 
| slope. 


Picnic areas 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 

| small stones. 
l 

IModerate: 

| slope, 

| small stones. 
j 

IModerate: 

| too clayey. 

| 

|Moderate: 

| peres slowly. 
l 

| Severe: 

| excess sodium. 
I 

| 

| Severe: 

| excess sodium. 
l 

l 

iModerate: 

| small stones. 
l 


|Slight------------- 


i 
|Moderate: 
| dusty. 

l 

1 

| Severe: 

| slope. 


Severe: 
slope. 


Severe: 
| slope. 
| 


Severe: 
| slope. 
l 
I Severe: 
| slope. 
i 
l 
| Severe: 
| slope. 
l 


Playgrounds 


Severe: 


Severe: 
slope, 


| 

| 

1 

i 

i 

l 

| slope. 
! 

1 

| 

{ small stones. 
I 


|Slight------------- 


l 

| 

IModerate: 

| slope. 

۱ 

| Severe: 

| small stones. 
l 

Į Severe: 

| slope, 

| small stones. 
l 

IModerate: 

| too clayey. 

1 

|Moderate: 

| percs slowly. 
l 

| Severe: 

| excess sodium. 
l 

1 

| Severe: 

| excess sodium. 
1 

| 

|Severe: 

| small stones. 
1 


iSlight------------- 


| 
|Moderate: 
| dusty. 
| 

| 

| Severe: 
| slope. 
l 

| 

| Severe: 
| slope. 
l 

I 

l 

| Severe: 
| slope. 
i 

| Severe: 
| slope. 
l 

| Severe: 
| slope. 
l 

۱ 
]Severe: 
| slope. 
l 


Soil Survey 


Severe: 
slope. 


Severe: 
slope. 


] 
Slight. 


Slight. 


i 
|Slight. 
1 
1 
Slight. 


1 
| 
Moderate: 


too clayey. 


Slight. 


Slight. 


ISlight. 

l 

1 Severe: 

| erodes easily. 
l 

1 

|Moderate : 

| too clayey, 

| slope. 


|Moderate: 

| too clayey, 
Slope. 

l 
| 
| Severe: 
slope. 
1 
|Severe: 
| slope. 


Severe: 


slope. 


Severe: 
slope. 


Paths and trails 
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Table 11.--Recreational Development--Continued 


I l l l 
Soil name and I Camp areas 1 Picnic areas | Playgrounds f Paths and trails 
map symbol 1 | | l 
! | | I 
420: t i l 1 
Oneil---------------- | Severe: | Severe: Severe: |Severe: 
| slope. { slope. slope. | slope, 
l 1 | erodes easily. 
I | l 
430: | | | 
Vaquero-------------- | Severe: j Severe: Severe: IModerate: 
| slope. t slope. slope. | too clayey, 
l 1 1 slope. 
| | i 
Carbona-------------- | Severe: | Severe: Severe: (Moderate: 
| slope. | slope. slope. | slope. 
| l l 
500, 501: I [ 1 
Wisflat-------------- Severe: |Severe: Severe: |Severe: 
slope, | slope, slope, | slope. 
depth to rock. | depth to rock. depth to rock. t 
I i 
Arburua-------------— Severe: | Severe: Severe: 1 Severe: 
slope. | slope. slope. { slope, 
l ۱ erodes easily. 
I 1 
San Timoteo---------- Severe: | Severe: Severe: | Severe: 
slope. | slope. slope. | slope. 
i 1 
502: l | 
Arburua-------------— Moderate: (Moderate: | Severe: | Severe: 
slope, | slope, { slope. | erodes easily. 
dusty. | dusty. i | 
l | i 
Wisflat-------------- Severe: | Severe: | Severe: (Slight. 
depth to rock. | depth to rock. | slope, 
| | depth to rock. ۱ 
l | ۱ 
505, 506: l 1 
Arburua-------------- Severe: | Severe: | Severe: į Severe: 
slope. | slope. | slope. ] slope, 
l | | erodes easily. 
۱ I l 
Contra Costa--------- Severe: | Severe: | Severe: I Severe: 
slope. | slope. | slope. | slope. 
| l l 
Wisflat-------------- Severe: | Severe: | Severe: | Severe: 
slope, | slope, | slope, | slope. 
depth to rock, | depth to rock. | depth to rock. 
l | l 
510: l | l 
Arburua-------------- Severe: | Severe: |Severe: | Severe: 
slope. | slope. | slope. | slope, 
l | | erodes easily. 
1 | l 
Wisflat-------------- Severe: Severe: | Severe: | Severe: 
slope, slope, | slope, | slope. 
depth to rock. depth to rock. | depth to rock. 1 
l l 
Rock outcrop--------- Severe: Severe: | Severe: f Severe 
slope, | slope, { slope, | slope 
depth to rock. | depth to rock. | depth to rock. t 
i 1 
520, 521: l 
Wisflat-------------- Severe: | Severe: | Severe: | Severe: 
slope, | slope, | slope, | slope. 


depth to rock. 


| depth to rock. 


| depth to rock. 
l 
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Table 11.--Recreational Development--Continued 


Soil name and 
map symbol 


520, 521: 
Rock outorop--------- 


610, 611: 
Honker--------------- 


Vallecitos----------- 


Honker, eroded------- 


612: 
Honker--------------- 


Vallecitos----------- 


Gonzaga-------------- 


613, 614: 
Honker 


Franciscan 


Camp areas 


| Severe: 
{ slope, 
{ depth to rock. 


Severe: 
slope. 


Severe: 
slope. 
Severe: 


slope. 


Severe: 
slope. 


Severe: 
slope. 


| slope. 


| slope, 

| depth to rock. 
| 

1 

| Severe: 

| slope. 

i 

l 

l 

I Severe: 

1 slope. 

j 

| Severe: 

| slope, 

| depth to rock. 


Severe: 
slope. 
l 
| 
|Severe: 
slope. 
l 
l 
|Severe: 

slope, 

| depth to rock. 
l 
i 


Severe: 
slope. 


Severe: 

slope, 

depth to rock. 
I 
| 
| Severe: 
slope. 


depth to rock. 


| Severe: 
| slope. 
i 
| Severe: 
| slope. 
I 
i 
I Severe: 
| slope. 
l 
| Severe: 
| slope. 
i 
| Severe: 
| slope. 


l 
| 
l 
Severe: 
| slope. 
1 
| Severe: 


| slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 


j 
| depth to rock. 
| 

| Severe: 

slope. 


| 
| Severe: 
| slope. 


| Severe: 
| slope, 
depth to rock. 


Severe: 
| slope. 
l 
| Severe: 
| slope, 
depth to rock. 


t 
l 
I Severe: 
i slope. 
1 


depth to rock. 


! I 

i Picnic areas { Playgrounds 
i | 

1 I 

1 i 

| Severe: | Severe: 

| slope, | slope, 

۱ l 

l l 


| Severe: 
| slope. 
1 
ISevere: 
| slope. 
l 
1 
| Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope, 
small stones, 
depth to rock. 


Severe: 
slope, 
small stones. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
slope, 
small stones. 


Severe: 

slope, 

small stones, 
depth to rock. 


Severe: 
slope. 


Severe: 
slope, 
small stones, 
depth to rock. 


Severe: 
slope. 


l 
| 
l 
1 
1 
| 
l 
l 
۱ 
l 
t 
! 
l 
l 
l 
i 
| 
l 
1 
l 
l 
1 
l 
l 
! 
1 
l 
l 
l 
| 
| 
| 
l 
1 
| 
| 
I 
i 
| 
| 


Soil Survey 


Paths and trails 


Severe: 
slope. 


| 
ISevere: 
| erodes easily. 


IModerate: 
| slope. 
| 

l 

| Severe: 
| slope. 
l 

| severe: 
1 slope. 
I 

| Severe: 
| slope. 


l 
۱ 
۱ 
Severe: 


slope. 


| Severe: 
slope. 


Severe: 
| slope. 
| 


Severe: 
| slope. 
l 

| Severe: 
| slope, 
1 erodes easily. 
| 

| Severe: 
| slope. 
| 

l 

| Severe: 
slope. 


Severe: 
slope. 


Severe: 
| slope. 
| 
Severe: 
slope. 


j 
1 
| Severe: 
| slope. 
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Soil name and 
map symbol 


625: 
Franciscan----------- 


630, 631: 


Honker--------------- 


Rock outcrop--------- 


Millsholm------------ 


Rock outcrop--------- 


650: 
Quinto--------------- 


Gaviota 


Camp areas 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


Severe: 
Slope, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


slope, 
depth to rock. 
Severe: 


depth to rock. 


Severe: 
slope, 
depth to rock. 


depth to rock. 


| Severe: 

| slope, 

| depth to rock. 
I 

l Severe: 

| slope, 

| depth to rock. 
| 

l 

| Severe: 

| slope, 

| depth to rock. 
| 

l 

| Severe: 

| slope, 

| depth to rock. 
l 

| Severe: 

| slope, 

| depth to rock. 
l 

l 

| Severe: 

| slope, 

| depth to rock. 
| 

۱ 

l Severe: 

| slope, 

{ depth to rock. 
| 

| Severe: 

| slope, 

| depth to rock. 
l 

| Severe: 

| slope, 

depth to rock. 


depth to rock. 


| depth to rock. 
۱ 
| Severe: 
| slope. 
l 
| Severe: 
| slope, 
| depth to rock. 
| 
| Severe: 
| slope, 
| depth to rock. 
| 
| 
| Severe: 
| slope, 
| small stones, 
| depth to rock. 
I 
| Severe: 
| slope, 
| depth to rock. 
I 
| Severe: 
| slope, 
| depth to rock. 
۱ 
1 
| Severe: 
| slope, 
| small stones, 
| depth to rock. 
| 
|Severe: 
| slope, 
| depth to rock. 
l 
| Severe: 
| slope, 
| depth to rock. 
l 
| Severe: 
| slope, 
small stones, 
depth to rock. 


slope, 
small stones, 


l 

! 

l 

1 

| Severe: 
! 

i 

| depth to rock. 
l 


erodes easily. 


Severe: 
slope. 


1 | l 

l Picnic areas I Playgrounds | Paths and trails 
l i i 

i l 1 

| l l 

| Severe: |Severe: | Severe: 
| slope. | slope. | slope. 
| l | 

| Severe: | Severe: | Severe: 
| slope, ] slope, | slope. 
| depth to rock. | small stones, 

| | depth to rock. | 

| l l 

| Severe | Severe: | Severe: 
| slope | slope. slope. 
| ! 

| l 

| Severe | Severe: Severe: 
| slope, | slope, slope, 
I 

| 

| 

| 

l 


| Severe: 
| slope. 
| 


l Severe: 

| slope, 

| erodes easily. 
۱ 

1 

| Severe: 

| slope. 

l 

۱ 

1 

| Severe: 

| slope, 

| erodes easily. 
۱ 

| Severe: 

| slope. 


| Severe: 

| slope. 

| 

1 

| Severe: 

| slope, 

| erodes easily. 
| 

| Severe: 

| slope. 


l 

I 

| 

1 

| Severe: 
| slope. 
| 

! 

| 
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Table 11.--Recreational Development--Continued 


| | l | 
Soil name and { Camp areas | Picnic areas I Playgrounds | Paths and trails 
map symbol | 1 1 | 
| l I I 
682: | 1 l i 
Hentine-------------- [Severe: |Severe: | Severe: | Severe: 
| slope, | slope, | slope, | slope. 
| depth to rock. { depth to rock. | small stones, I 
۱ l depth to rock. | 
| | | | 
Rock outcrop--------- | Severe: | Severe: | Severe: | Severe: 
| slope, | slope, | slope, | slope. 
| depth to rock. | depth to rock. depth to rock. | 
I | | 
683: 1 l | 
Hentine-------------- | Severe: | Severe: Severe: | Severe: 
| slope, | slope, slope, | slope. 
| depth to rock. | depth to rock. small stones, | 
l I | depth to rock. I 
1 | l I 
Rock outcrop--------- | Severe: | Severe: | Severe: | Severe: 
| slope, | slope, slope, | slope. 
| depth to rock. | depth to rock. | depth to rock. l 
l i | I 
Henneke-------------- | Severe: | Severe: Severe: | Severe: 
| slope, | slope, | slope, | slope. 
| depth to rock. | depth to rock. | small stones, 1 
1 | | depth to rock. l 
| 1 l l 
684: l 1 ! l 
Hentine-------------- | Severe: | Severe: | Severe: | Severe: 
| siope, | slope, | large stones, | large stones, 
| large stones, | large stones, { slope, | slope. 
| depth to rock. | depth to rock. | small stones. I 
I 1 l | 
Henneke-------------- |Severe: | Severe: |Severe: | Severe: 
| slope, | slope, | slope, | slope. 
| depth to rock. | depth to rock. | small stones, i 
l l | depth to rock. ۱ 
1 l | l 
685: l | l ۱ 
Stonyford------------ | Severe: | Severe: | Severe: |Moderate: 
| slope, | slope, | slope, | slope. 
| depth to rock. 1 depth to rock. | small stones, | 
| 1 | depth to rock. t 
l | | | 
Stonyford------------ | Severe: | Severe: | Severe: | Severe: 
| slope, | slope, | slope, | slope. 
| depth to rock. | depth to rock. | small stones, 1 
I | | depth to rock. l 
i | l 1 
687: l 1 1 1 
Hentine-------------- | Severe: | Severe: | Severe: f Severe: 
| slope, | slope, | large stones, | large stones, 
| large stones, | large stones, | slope, | slope. 
| depth to rock. | depth to rock. | small stones. | 
| l 1 | 
Henneke-------------- |Severe: | Severe: | Severe: | Severe: 
| slope, | slope, slope, | slope. 
| depth to rock. | depth to rock. | small stones, I 
l ۱ | depth to rock. ! 
l 1 i 
Rock outcrop--------- | Severe: | Severe: |Severe: | Severe: 
| slope, | slope, | slope, | slope. 
| depth to rock. | depth to rock. depth to rock. | 
l ! | 
690: | | l 
Sehorn--------------- | Severe: | Severe: Severe: | Severe: 
| slope. | slope. slope. | slope. 
l | l 
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Table 11.--Recreational Development--Continued 


small stones, 
depth to rock. 


depth to rock. 


| | i 
Soil name and | Camp areas Picnic areas 1 Playgrounds | Paths and trails 
map symbol | 1 1 
i l | 
690: 1 1 | 
Contra Costa--------- | Severe: Severe: | Severe: | Severe: 
| slope. slope. | slope. | slope. 
| l | 
695------------------- | Severe: Severe: | Severe: IModerate: 
Orognen { slope. slope. ł slope. | slope. 
| l I 
700: l 1 1 
Hytop---- ----|Severe: Severe: | Severe: | Severe: 
| slope. | slope. | slope. | slope, 
i l ۱ | erodes easily. 
l I ! l 
Franciscan----------- | Severe: | Severe | Severe: | Severe: 
| slope. | slope | slope. | slope. 
1 1 | l 
Vallecitos----------- | Severe: Į Severe | Severe: | Severe: 
| slope, | slope, | slope, | slope. 
l i i 
l | 1 
l ! l 
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Table 12.--Building Site Development 


(Some terms that describe restrictive soil features are defined in the Glossary. 


Soil Survey 


See text for definitions of 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation.) 
! | l | 
Soil name and Shallow i Dwellings l Dwellings ٦ Small | Local roads | Lawns and 
map symbol excavations | without | with | commercial | and streets | landscaping 
| basements 1 basements i buildings I 
| I 1 l 
| 1 l 1 
100, 101, 102----- Severe: | Severe: Severe: Severe: | Severe: | Severe: 
Capay cutbanks cave. | shrink-swell. shrink-swell. | shrink-swell. | shrink-swell, | too clayey. 
l l | low strength. | 


El Solyo 


120: 
Vernalis--------- 


Zacharias-------- 


Vernalis 


126: 
Vernalis--------- 


Zacharias-------- 


127-- 
Vernalis 


| Severe: 


| cutbanks cave. | 


l 

| 

IModerate: 

f too clayey. 
l 

l 

I|Moderate: 

| too clayey, 
| wetness. 

l 

IModerate: 

| too clayey. 


ISlight-------- 


|Slight-------- 


1 
| 
1 
|Moderate: 
| wetness. 
| 
| 


|Slight-------- 


| 
l 
l 
|Moderate: 
| wetness. 
I 
i 


|Slight-------- 


|Blight-------- 


| 


| 

| Severe: 
flooding, 

| shrink-swell. 
! 

| Severe: 

| shrink-swell. 
l 

l 

| Severe: 
shrink-swell. 


I 
| Severe: 

1 flooding, 
shrink-swell. 


-|Moderate: 


shrink-swell. 
| 
| 


-|Moderate: 


shrink-swell. 


Moderate: 
shrink-swell. 


-|Moderate: 


shrink-swell. 


l 
I 
1 
(Moderate: 
| shrink-swell. 
1 
l 


-|Moderate: 


| shrink-swell. 
| 
1 
i 


-|Severe: 


| flooding. 
l 
l 
| 


-|Severe: 


{ flooding. 
| 

I 

| 

|Severe: 

| flooding. 


Severe: 
flooding, 

| shrink-swell. 
l 

| Severe: 

| shrink-swell. 
l 

| 

| Severe: 

| shrink-swell. 
| 

l 

| Severe: 

| flooding, 

| shrink-swell. 
l 

| 

|Moderate: 

| shrink-swell. 
1 

t 

IModerate: 

| shrink-swell. 
i 

| 

|Moderate: 

| wetness, 

| shrink-swell. 
| 

|Moderate: 

| shrink-swell. 
| 

| 

|Moderate: 

| wetness, 

| shrink-swell. 
l 

IModerate: 

| shrink-swell. 
| 

1 

l 

I Severe: 

| flooding. 

1 

1 

1 

|Severe: 

| flooding. 

| 

l 

1 

Severe: 

| flooding. 


| 
l 
| 


1 
Severe: 

| flooding, 

| shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


| Severe: 
| flooding, 
shrink-swell. 


i 

| 

]Moderate: 

| shrink-swell. 
l 

| 

IModerate: 

| shrink-swell. 
l 

I 

Moderate: 

| shrink-swell. 
l 

1 

IModerate: 

| shrink-swell. 


| 
{Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


i 

l 

Severe: 
flooding. 


Severe: 
flooding. 


Severe: 


| 
l 
1 
۱ 
1 
i 
| 
1 
i 
۱ 
| flooding. 
i 

l 

1 


I 

| Severe: 

| shrink-swell, 
1 low strength. 
i 

| Severe: 

| shrink-swell, 
| low strength. 
l 

Severe: 

| shrink-swell, 
| low strength. 
| 

| 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 

| low strength. 

l 

|Moderate: 

| shrink-swell, 

| low strength. 

1 

[Moderate : 

1 shrink-swell, 

| low strength. 

f 

IModerate: 

| shrink-swell, 

| low strength. 

l 


Moderate: 
| shrink-swell, 
| low strength. 


|Moderate: 

| shrink-swell, 

low strength. 

| 

l 

Moderate: 
shrink-swell, 
low strength, 
flooding. 


IModerate: 

| shrink-swell, 
| low strength, 
| fiooding. 

I 

12049472367 

| shrink-swell, 
| low strength, 
| flooding. 
l 


l 

| Severé: 
| too clayey. 
i 

| 
{Slight. 
l 

1 

I 
|Slight. 
! 

| 

i 
ISlight. 
! 

1 

l 

| 
|Slight. 
| 

| 

l 
|Slight. 
| 

| 

l 
|Slight. 
l 

! 

j 
ISlight. 
i 

1 

l 
}Slight. 
l 

l 

i 
ISlight. 
1 

۱ 

l 

1 
[Slight. 
1 

| 

| 

| 
|Slight. 
! 

| 

| 

i 
[Slight . 
1 


l 
1 
l 
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Soil name and 
map symbol 


142, 


Zacharias 


Columbia, sandy 


substratum------ 


Columbia, sandy 


substratum--——--- 


159: 


Columbia--------- 


Table 12.--Building Site Development--Continued 


| 

| Shallow 

| excavations 
1 


| 

IModerate: 

| too clayey. 
1 

I 

13400-3۲9: 

| too clayey, 
| wetness. 

| 
|Slight--------- 
I 

l 

l 

IModerate: 

| wetness. 


Moderate: 
wetness, 
flooding. 


Moderate: 
wetness, 
flooding. 


Severe: 
cutbanks cave. 
Moderate: 
wetness, 
flooding. 


Moderate: 
wetness. 


Moderate: 
wetness. 


| Severe: 


cutbanks cave. 


Moderate: 
| wetness, 
flooding. 


l 

| Dwellings 
| without 
i basements 


| Severe: 

| shrink-swell. 
l 

I 

| Severe: 

| shrink-swell. 
1 

l 

|Moderate: 

| shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 
Moderate: 


shrink-swell. 


Severe: 
flooding. 


Severe: 
flooding. 


| Severe: 

| flooding. 
| 

| 

| 

|Severe: 

| flooding. 
l 

1 

| 

| Severe: 

| flooding. 
| 

| Severe: 

| flooding. 
| 

| 

I Severe: 

| flooding. 


| Severe: 

| flooding. 
! 

i 

| Severe: 

| flooding. 
i 

| 

|Severe: 

| flooding. 


| 
i 
I with 
l 


IModerate: 
| shrink-swell. 
l 

۱ 

|Moderate: 
| wetness, 
| shrink-swell. 
i 
[Moderate: 
| shrink-swell. 
| 

l 
IModerate: 
| wetness, 
| shrink-swell. 
| 
(Moderate: 
| shrink-swell. 
I 
IModerate: 
| shrink-swell. 
۱ 

۱ 

| Severe: 

| flooding. 
l 

I 

! 

| Severe: 

| flooding. 
| 

I 

| Severe: 

| flooding. 
l 

۱ 

l 

| Severe: 

| flooding. 
l 

| 

l 

| Severe: 

| flooding. 
l 

| Severe: 

| flooding. 
l 

l 

| Severe: 

| flooding. 
l 

| 

I Severe: 

| flooding. 
| 

l 

| Severe: 

| flooding. 
l 

l 

| Severe: 

| flooding. 


l 

۱ Small 

| commercial 
t buildings 


l 

| Severe: 

| shrink-swell. 
۱ 

I 

| Severe: 

| shrink-swell. 
l 

| 

|Moderate: 

| shrink-swell. 
I 

I 

(Moderate: 

| shrink-swell. 
l 

l 

IModerate: 

] shrink-swell. 
! 

(Moderate: 

| shrink-swell. 
I 

l 

| Severe: 

| flooding. 

1 

l 

l 

| Severe: 

| flooding. 

l 

۱ 

| Severe: 

| flooding. 

| 

l 

l 

| Severe: 

| flooding. 

| 

l 

1 

| Severe: 

| flooding. 

| 

| Severe: 

| flooding. 

1 

l 

| Severe: 

| flooding. 


I Severe: 

| flooding. 
| 

1 

| Severe: 

| flooding. 
! 

l 

| Severe: 

| flooding. 
| 

l 


1 

] Local roads 
1 and streets 
t 


l 

٦ Lawns and 
| landscaping 
1 


l 

| Severe: 

| shrink-swell, 
| low strength. 
| 

]Severe: 

| shrink-swell, 
| low strength. 
| 

|Moderate: 

| shrink-swell, 
| low strength. 
| 

{Moderate: 

f shrink-swell, 
| low strength. 
1 

|Moderate: 

| shrink-swell. 
l 

IModerate: 

| shrink-swell, 
| low strength. 
l 

IModerate: 

| shrink-swell, 
| low strength, 
] flooding. 

l 

IModerate: 

] shrink-swell, 
i flooding. 

l 

| Severe: 

| flooding. 

l 

I 

! 

| Severe: 

| flooding. 

| 

| 

| 

|Severe: 

| flooding. 

| 

| Severe: 

| flooding. 

l 

| 

IModerate: 

| flooding. 

l 

l 

IModerate: 

| £looding. 

| 

H 

IModerate: 

| flooding. 

I 

I 

| Severe: 

| flooding. 

l 

1 


j 

|Slight. 

1 

l 

l 

|Slight. 

l 

l 

| 

{Slight. 

I 

1 

I 

ISlight. 

l 

l 

1 
Moderate: 
| small stones. 
l 

{Slight. 

1 

1 

I 

|Slight. 

l 

l 

l 

۱ 
|Moderate: 
| small stones. 
| 

l 
|Moderate: 
| flooding. 
1 

l 

l 
IModerate: 
| flooding. 
l 

l 

l 
ĮModerate: 
| flooding. 
| 

|Severe: 

| flooding. 
| 

l 

jSlight. 

i 

l 

l 

ISlight. 

l 

! 

! 

tSlight. 

1 

i 

| 

| Severe: 

| £looding. 
| 

| 
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Table 12.--Building Site Development--Continued 


Soil Survey 


l ۱ I l 1 
Soil name and | Shallow t Dwellings 1 Dwellings Small | Local roads | Lawns and 
map symbol | excavations | without i with Commercial | and streets | landscaping 
| J basements | basements buildings | | 
| l i l 1 
159: 1 j } l i 
Columbia, sandy | | | I [ 
substratum------ | Severe: | Severe: | Severe: Severe: | Severe: | Severe: 
| cutbanks cave. | flooding. | flooding. flooding. | flooding. | flooding. 
| l l 1 | 
160------------—-—— | Severe: | Severe: | Severe: Severe: I Severe: IModerate: 
Merritt cutbanks cave.| flooding. | flooding. flooding. | low strength, | flooding. 
l l | flooding. 1 
l | l 1 
165--------------- Severe: | Severe: | Severe: | Severe: | Severe: (Slight. 
Merritt cutbanks cave.| flooding. | flooding. flooding. | low strength. | 
l I i l 1 
170: | 1 l | i 
Dospalos-- Moderate: |Severe: {Severe: | Severe: I Severe: | Severe: 
too clayey, 1. flooding. _| flooding, | flooding. |l low strength, | too clayey. 
wetness, | | shrink-swell. | | flooding. 1 
flooding. I 1 t l ( 
l i l l | 
Bolfar----------- Moderate: ISevere: j Severe: | Severe: | Severe: [Moderate : 
wetness, | flooding. | flooding. | flooding. | low strength, | flooding. 
| flooding. I l | flooding. l 
| | | 1 | 
175: l l l 1 1 
Dospalos--------- | Severe: I Severe: | Severe: | Severe: Severe: IModerate: 
| cutbanks cave.| flooding. | flooding, | flooding. low strength. | droughty. 
{ {Í | shrink-swell. | ٦ 
H | | | ۱ 
Bolfar----------- {Moderate: (Severe: | Severe: |Severe: Severe: |Slight. 
wetness. | flooding. | flooding. | flooding. low strength. | 
l l t 
180--------------- Severe: Severe: | Severe: | Severe: Severe: | Severe: 
Dello cutbanks cave.| flooding. | flooding. | flooding. flooding. | flooding. 
l I l 
190--------------- Moderate: Severe: | Severe: | Severe: Severe: | Severe: 
Clear Lake too clayey, flooding, | flooding, | flooding, shrink-swell, | too clayey. 
wetness, shrink-sweli. | shrink-swell. | shrink-swell. low strength, | 
flooding. { | flooding. | 
i l 1 
E ھی سوہ سیت ا‎ Severe: Severe: {Severe: | Severe: Severe: |Severe: 
Clear Lake cutbanks cave. | flooding, | flooding, | flooding, shrink-swell, | too clayey. 
shrink-swell. | shrink-swell. | shrink-swell. | low strength. | 
| l | 
200--------------- Moderate: Severe: | Severe: | Severe: |Moderate: |Siight. 
Veritas cemented pan. flooding. | flooding. | flooding. | flooding. I 
| 1 | | 
210--------------- Severe: Severe: | Severe: | Severe: IModerate: Moderate: 
Cortina cutbanks cave.| flooding. flooding. | flooding. | flooding. small stones, 
٦ | large stones. 
i i l l 
215--------------- |Slight--------- |Moderate: Moderate: IModerate: |Moderate: | Moderate: 
Yokut | | shrink-swell. shrink-swell. | shrink-swell. | shrink-swell. droughty. 
1 | 1 1 
220: l l I t 
Xerofluvents----- | Severe: | Severe: Severe: I Severe: | Severe: Moderate: 
| cutbanks cave.| flooding. flooding. | flooding. | flooding. droughty, 
i l l l flooding. 
! | l 1 
Xerorthents------ |Slight--------- | Severe: Severe: | Severe: {Moderate : Moderate: 
1 | flooding. flooding. | flooding. | flooding. small stones, 
I i l l droughty. 
t 1 I l l 
245: | l l I i i 
Bolfar----------- |Moderate: | Severe: | Severe: | Severe: {Moderate : |Slight. 
| wetness. | flooding. | flooding. | flooding. | flooding. i 


i 
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Soil name and 
map symbol 


245: 
Columbia, sandy 


substratum----- 


246: 


Bolfar----------- 


Columbia, sandy 


substratum------ 


270, 
Elsalado 


Elsalado 


273, 
Elsalado 


Carbona 


290, 291: 


Carbona---------- 


274--------—- 


Shallow 
excavations 


l 
| 
1 
1 
I 
| 
! 


| Severe: 

| cutbanks cave. 
| 

1 

[Moderate : 

| wetness, 

| flooding. 

| 

| 

iSevere: 

| cutbanks cave. 
1 

I 


IModerate: 
| slope. 

l 

| 


| Severe: 
| depth to rock. 
l 

1 

1 

I 

I Severe: 
| slope. 
l 

1 
ISevere: 
| slope. 
l 

| 

۱ 


| 
| 


-~ Moderate: 


| wetness. 


| 

| 
(Moderate: 
| too clayey. 
| 

| 

l 

| Severe: 

| slope. 

i 

l 

۱ 


I Severe: 
| slope. 
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| | | 

l Dwellings Dwellings | Small | Local roads | Lawns and 

1 without with | commercial | and streets | landscaping 

I basements | basements | buildings I 

l | I I l 

l | | | 

| l l ł 

| Severe: | Severe: Į Severe: IModerate: (Slight. 

| flooding. | flooding. | flooding. | flooding. 

| l l l 

} l i l l 

| Severe: | Severe: | Severe: | Severe: |Moderate: 

| flooding. flooding. | flooding. | flooding. | flooding. 

| l l I 

j ۱ I I 

| l l l 

|Severe: Severe: | Severe: | Severe: (Moderate: 

| flooding. flooding. | flooding. i flooding. | flooding. 

| l 1 

| I l 1 

IModerate: Moderate: IModerate: |Moderate: ISlight. 

| shrink-swell. shrink-swell. | shrink-swell, | shrink-swell. | 

| | slope. | 

! ! 

[Moderate: Severe: | Moderate: Moderate: Moderate: 

| shrink-swell, depth to rock.| shrink-swell, depth to rock,| depth to rock. 
depth to rock. slope, shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


shrink-swell, 
slope, 
depth to rock. 


l 

l 

I 

l 

l 

l 

l 

l 
|Moderate: 
i 

| 

| 

l 

l 

| Severe: 

| slope. 

l 

| 

Severe: 


shrink-swell, 
slope. 


| Slight--------- 
| 

l 

| Severe: 

| shrink-swell. 
| 

| 

l 

| Severe: 

| shrink-swell, 
| slope. 

i 

1 

| Severe: 

| shrink-swell, 
| slope. 
l 

I 


slope, 


| 
l 
1 
l 
l 
I 
| 
l 
i 
| 
l 
l 
| 
| 
| 
i 
I 
| 
Į Severe: 
| depth to rock. 
| 
| 
i 
l 
۱ 
l 
| 
1 
1 
l 
| 
| 
I 
۱ 
I 
i 


IModerate: 

| wetness. 

l 
|Slight--------- 
i 

I 

[Moderate: 

| shrink-swell. 
| 

l 

| 

| Severe: 

| slope. 

| 

I 

| 

| Severe: 

| slope, 

| shrink-swell. 
| 
| 


depth to rock. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 


| 
! 
f 
| 
l 
| 
I 
| 
| 
| 
l 
۱ 
۱ 
| 
I 
| slope. 
| 
I 
I 
l 
1 
l 
| 
| 
۱ 
| 
I 
| 
i 


Severe: 
shrink-swell, 
slope. 


| 
l 
! 
! 
| 
l 
i 
1 
| 
| 
| 
! 
| 
l 
l 
l 
Severe: l 
flooding. | 
۱ 
Slight--------- 1 
| 
l 
ISlight-——------ ۱ 
l l 
l l 
| Severe: 1 
shrink-swell. | 
| l 
| | 
| l 
Severe: 
shrink-swell, | 
slope. l 
| 
| 
Severe: 
shrink-swell, | 
slope. 


Moderate: 
shrink-swell, 
slope. 


Moderate: I 
depth to rock,| 
shrink-swell, | 
slope. 


Severe: 
low strength, | 
slope. { 


Severe: I 
shrink-swell, | 
low strength, | 
slope. 

1 

Moderate: l 
flooding. I 

l 
Slight--------- l 
i 
I 
Slight--------- | 
i 
1 

Severe: ۲ 
shrink-swell, | 
low strength. | 

| 

| 

Severe: 
shrink-swell, 
low strength, 
slope. 


Severe: 
shrink-swell, | 
low strength, | 
slope. 


Moderate: 
slope. 


Moderate: 
slope, 
depth to rock. 


Slight. 


Slight. 


Slight. 


Slight. 


Severe: 
slope. 


Severe: 
slope. 
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Soil name and 
map symbol 


مک ظا ہد دس ریس — 


340: 


ł Shallow 
| excavations 


Table 12.--Building Site Development--Continued 


Dwellings 
without 
basements 


l 

Moderate: 

| too clayey. 
j 

i 

I|Moderate: 

| too clayey. 

l 

l 

IModerate: 

| too clayey, 

| slope. 

I 

l 

IModerate: 

| too clayey, 

| wetness. 

1 

|Moderate: 

| too clayey, 

| wetness. 

| 

|Moderate: 

| too clayey, 

| wetness. 

1 

Moderate: 
too clayey, 
wetness. 


Severe: 
cutbanks cave. 


| Severe: 
| cutbanks cave. 


| 

1 

| 

1 

l 

| Severe: 
| shrink-swell. 
1 

l 

l 

1 

l 

1 

| 


Severe: 
shrink-swell. 


Severe: 
| shrink-swell. 


1 

۱ 

|Moderate: 

| shrink-swell, 
1 

i 

l Severe: 

| shrink-swell. 
i 

1 

| Severe: 

| flooding, 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell. 


i 
|Moderate: 
| shrink-swell. 


|Slight--------- IModerate: 
! shrink-swell. 
i 
l | 
| ۱ 
| Severe: | Severe: 
| cutbanks cave,| shrink-swell, 
| slope. | slope. 
1 i 
1 l 
| Severe: | Severe: 
| cutbanks cave,| shrink-swell, 
| slope. | slope. 
l 1 
l 
| Severe: | Severe: 
| cutbanks cave, | shrink-swell, 
slope. | slope. 
I 
i 
| 
Severe: |Severe: 
cutbanks cave,| shrink-swell, 
slope. | slope. 
l 
1 


Soil Survey 


Dwellings t Small | Local roads | Lawns and 
with | commercial | and streets | landscaping 
basements buildings 
l 1 | 
Severe: | Severe: | Severe: ISlight. 
shrink-swell. | shrink-swell. | shrink-swell, | 
l | low strength. | 
| i | 
Severe: | Severe: | Severe: |Moderate: 


shrink-swell. 


Severe: 
shrink-swell. 


| 

l 

l 

| 

| 

| 

i 

i 

| 

I 

| 

l 

| 

l 

| 

1 

| 

l 
IModerate: 

| wetness, 

| shrink-swell. 
l 

IModerate: 

| 
i 
i 
l 
| 
1 
l 
l 
I 
! 
1 
l 
l 
! 


wetness, 
shrink-swell. 


Severe: 
flooding, 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell. 

| 

|Moderate: 

| shrink-swell. 

| 

| 

|Moderate: 

| shrink-swell. 

l 

| 

| 

| Severe: 

| slope, 

| shrink-swell. 

| 

۱ 

1 Severe: 

| slope, 

| shrink-swell. 

1 

I 

ISevere: 

| slope, 
shrink-swell. 


slope, 


l 

| 

1 

i 

| Severe: 
l 

| shrink-swell. 
| 

l 


| shrink-swell. 

| 

l 

| Severe: 

| shrink-swell, 

| slope. 

| 

l 

IModerate: 

| shrink-swell. 

I 

| 

|Severe: 

| shrink-swell. 

| 

| 

|Severe: 

| flooding, 

| shrink-swell. 

| 

|Severe: 

| shrink-swell. 

! 

l 

۱ 

I|Moderate: 

f shrink-swell. 

l 

IModerate: 

t shrink-swell. 

l 

l 

|Moderate: 

] shrink-swell. 

1 

l 

i 

| Severe: 

| shrink-swell, 

| slope. 

l 

| 

| Severe: 

| shrink-swell, 

| slope. 

i 

| 

| Severe: 

| shrink-sweli, 
slope. 


shrink-swell, 


l 

1 

l 

l 

| Severe: 
1 

| slope. 
| 

| 


l 
! 
1 
t 
l 
l 
| 
l 
i 
l 
l 
1 
| 
l 
| 


i 
l 
! 
I 
l 
l 
1 
l 
l 
1 
l 
1 


shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Severe: 
shrink-swell, 
low strength, 
slope. 


Severe: 
shrink-swell, 
low strength, 
slope. 


Severe: 
shrink-swell, 
low strength, 
slope. 


Severe: 
shrink-swell, 
low strength, 
slope. 


| small stones, 
| large stones. 
| 

|Moderate: 

| small stones, 
| large stones, 
| slope. 

| 

| Severe: 

| too clayey. 

1 

l 

(Slight. 


i 
l 
| Severe: 

excess sodium. 


1 
| Severe: 
excess sodium. 


| 
(Moderate: 
small stones. 


|Slight. 
! 


Slight. 


| Severe: 
I slope, 
| too clayey. 
l 
l 
I Severe: 
| slope, 
| too clayey. 
1 
1 
| Severe: 
| slope, 
too clayey. 


slope, 


l 

i 

l 

! 
ISevere: 
l 

| too clayey. 
| 

| 
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Stanislaus County, California, Western Part 
Table 12.--Building Site Development--Continued 
i | | ł | 1 
Soil name and | Shallow | Dwellings 1 Dwellings I Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 

1 | basements | basements | buildings | 

l l l l ۱ I 
420: | I I t | | 
Oneil------------ | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 

| depth to rock,| slope. | depth to rock,| slope. ¦! slope. | slope. 

| slope. | | slope. I l 

| I 1 | l 
430: | l l | i 
Vaquero---------- | Severe: | Severe: | Severe: Severe: | Severe: | Savere: 

| cutbanks cave, | shrink-swell, | slope, | shrink-swell, | shrink-swell, | slope, 

| slope. ¦ slope. | shrink-swell. slope. | low strength, | too clayey. 

| | | | slope. I 

I i | i l I 
Carbona---------- | Severe: | Severe: | Severe: |Severe: | Severe: | Severe: 

| slope. | shrink-swell, | slope. shrink-swell, | shrink-swell, | slope. 

1 | slope. I | slope. | low strength, | 

| l 1 | slope. i 

! l 1 i l l 
500, 501: i i ۱ l t I 
Wisflat---------- |Severe: | Severe: {| Severe: | Severe: | Severe: | Severe: 

| depth to rock,| slope, | depth to rock,| slope, | depth to rock,| slope, 

| slope. | depth to rock.} slope. | depth to rock.| slope. | depth to rock. 

l | I j i l 
Arburua---------- | Severe: | Severe: | Severe: | Severe: | Severe: |Severe: 

| depth to rock,| slope. | depth to rock,| slope. | slope. 1 slope. 

| slope. | | slope. I I | 

| | l I l 1 
San Timoteo------ | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 

| slope. | slope. | slope. | slope. | slope. | slope. 

| I l j l | 
502: l l | 1 | | 
Arburua---------- | Severe: Moderate: | Severe: | Severe: | Moderate: | Moderate: 

| depth to rock.| shrink-swell, | depth to rock.| slope. | depth to rock,| slope, 

1 | slope, | | | shrink-swell, | depth to rock. 

I | depth to rock. | ۱ | slope. 1 

1 l | i | | 
Wisflat---------- | Severe: |Severe: |Severe: | Severe: | Severe: | Severe: 

| depth to rock.| depth to rock.| depth to rock.| slope, | depth to rock.| depth to rock. 

I l | | depth to rock. | 1 

I l | ] | | 
505, 506: i | | | l ۱ 
Arburua---------- [Severe: Į Severe: | Severe: | Severe: | Severe: Į Severe: 

| depth to rock,| slope. | depth to rock,| slope. | slope. | slope. 

| slope. | | slope. I | l 

I l } ۱ 1 i 
Contra Costa----- l| Severe: | Severe: Į Severe: l Severe: l Severe: | Severe: 

| depth to rock,| shrink-swell, | depth to rock, | shrink-swell, | shrink-swell, | slope. 

| slope. | slope. | slope, | slope. | low strength, | 

۱ I | shrink-swell. | | slope { 

i l I | | l 
Wisflat---------- I Severe: | Severe: Severe: | Severe: | Severe: | Severe: 

| depth to rock,| slope, | depth to rock,| slope, | depth to rock,| slope, 

1 slope. | depth to rock.| slope. | depth to rock.| slope | depth to rock. 

۱ j ۱ l l | 
510: 1 1 | l t 
Arburua---------- | Severe: | Severe: | Severe: | Severe: | Severe | Severe: 

| depth to rock,| slope. | depth to rock,| slope. | slope | slope. 

| slope. | | slope. | | 

| J | ! | 
Wisflat---------- | Severe: | Severe: Severe: | Severe: | Severe: | Severe: 

| depth to rock,| slope, | depth to rock,| slope, | depth to rock,| slope, 

| slope. | depth to rock.| slope. | depth to rock.| slope. | depth to rock. 

| ! l l I 
Rock outcrop----- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 

| depth to rock,| slope, | depth to rock,| slope, | depth to rock,| slope, 

| slope. | depth to rock.| slope. | depth to rock.| slope. i depth to rock. 

i 
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Table 12.--Building Site Development--Continued 


Soil Survey 


Dwellings 
without 


| 
Soil name and | Shallow 
map symbol | excavations 
| 
| 
520, 521: | 
Wisflat---------- |Severe: 
| depth to rock, 
| slope. 
l 
Rock outcrop----- | Severe 
| depth to rock, 
| slope. 
i 
سس و ی ی اع سس وہ‎ | Severe: 
Oneil | depth to rock, 
| slope. 
1 
540--------------- | Severe: 
Oquin { slope. 
| 
600, 601: 
Gonzaga---------- į Severe: 
| depth to rock, 
| slope. 
| 
| 
Honker----------- |Severe: 
| depth to rock, 
| slope. 
| 
1 
Franciscan------- | Severe 
| depth to rock, 
| slope. 
l 
610, 611 
Honker----------- | Severe: 
| depth to rock, 
| slope. 
i 
l 
Vallecitos------- {Severe 
| depth to rock, 
{ slope. 
| 
| 
Honker, eroded---|Severe: 
| depth to rock, 
| slope. 
| 
۱ 
612: 
Honker----------- | Severe: 
| depth to rock, 
| slope. 
i 
l 
Vallecitos------- ISevere: 
| depth to rock, 
| slope. 
| 
l 
Gonzaga---------- | Severe: 
| depth to rock, 
slope. 


| 

l 

| 

| 

| 

| 

|Severe: 

| slope, 

| depth to rock. 

۱ 

| Severe: 

| slope, 

| depth to rock. 

I 

| Severe: 

| slope. 

l 

1 

| Severe: 

| slope. 

l 

i 

| Severe: 

| shrink-swell, 

| slope. 

| 

| 

|Severe: 

| shrink-swell, 

| slope. 

I 

l 

| Severe: 

| slope. 

l 

۱ 

l 

| Severe: 

| shrink-swell, 

| slope. 

l 

l 

| Severe: 

| shrink-swell, 

| slope, 

| depth to rock. 

| 

| Severe: 

| shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


shrink-swell, 
slope, 
depth to rock. 


Severe: 
shrink-swell, 


| 

l 

1 

l 

1 

l 

1 

۱ 

1 

| Severe: 
! 

| 

1 

i 

i 

| 

| slope. 
| 

| 


i 
l 


| depth to rock,! 


| 
l 
1 
| 
! 
1 
| 
| 
l 
| 
i 
1 
l 
i 
l 
1 
l 
l 
1 
| 


l 
1 
۱ 
| 
i 


1 
l 
l 
! 
| 
| 
| 
1 
l 
1 
i 
l 
1 
! 
l 
i 
l 
1 
l 
1 


Dwellings 
with 


Severe: 


slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
depth to rock, 
slope, 
shrink-swell. 


Severe: 
depth to rock, 
slope, 
shrink-swell. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope, 
shrink-swell. 


Severe: 
depth to rock, 
slope, 
shrink-swell. 


Severe: 
depth to rock, 
slope, 
shrink-swell. 


Severe: 
depth to rock, 
slope, 
shrink-swell. 


Severe: 
depth to rock, 
slope, 
shrink-swell. 


Severe: 
depth to rock, 
slope, 
shrink-swell. 


I 
| Small 
| commercial 


basements basements buildings 
l l 


1 

| Severe: 

slope, 

| depth to rock. 

1 

| Severe: 

| slope, 

| depth to rock. 

l 

I Severe: 

| slope. 

l 

l 

| Severe: 

| slope. 

l 

I 

| Severe: 

| shrink-swell, 

| slope. 

l 

i 

| Severe: 

| shrink-swell, 

| slope. 

i 

l 

| Severe: 

| slope. 

1 

| 

I 

| Severe: 

| shrink-swell, 

{ slope. 

| 

| 

| Severe: 

| shrink-swell, 

| slope, 

| depth to rock. 

i 

| Severe: 

| shrink-swell, 
slope. 


Severe: 
shrink-swell, 


! 

l 

! 

l 

| 

1 

| slope. 
| 

1 

| Severe: 

| shrink-swell, 
| slope, 

| depth to rock. 
l 

| Severe: 

| shrink-swell, 
| slope. 

i 

| 


Local roads 


1 Lawns and 


shrink-swell, 


depth to rock. 


l 
! 
| and streets | landscaping 
| 
| l 
| 
| Severe: | Severe: 
| depth to rock,| slope, 
| slope. depth to rock. 
| 
| Severe: Severe: 
| depth to rock,| slope, 
| slope. depth to rock. 
! | 
| Severe: |Severe: 
| slope. slope. 
l l 
l | 
| Severe: | Severe: 
| slope. | slope. 
1 1 
| l 
| Severe: | Severe: 
| shrink-swell, | slope. 
| 1ow strength, | 
| slope. | 
| | 
|Severe: |Severe: 
| shrink-swell, slope. 
| low strength, 
| slope. 
i 
| Severe: Severe: 
slope. slope. 
l 
1 
Severe: | Severe: 
shrink-swell, slope. 
low strength, | 
slope. I 
i 
Severe: | Severe: 
| slope, 
| 
l 


low strength. 


! 

i 

l 

1 

l 

1 

l 

! 

l 

l 

| depth to rock 
| 

| 

| 

{Severe: 

| shrink-swell, 
| low strength, 
| slope. 

l 

l 

1 Severe: 

| shrink-swell, 
{ low strength, 
| slope. 

1 


| Severe: 


| depth to rock, | 


| shrink-swell, 
| low strength. 
| 

| Severe: 

| shrink-swell, 
| low strength, 
| slope. 
1 


| Severe: 
slope. 


| Severe: 
| slope. 


l 

1 

| Severe: 

slope, 

1 depth to rock. 
| 

l 

| Severe: 

| slope. 
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Table 12.--Building Site Development--Continued 


i l 1 
Soil name and | Shallow | Dwellings H Dwellings ٦ Small | Local roads | Lawns and 
map symbol | excavations | without l with |l commercial | and streets | landscaping 
| i basements basements l buildings 
| l I | I I 
613, 614: | I l 1 l | 
Honker----------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| depth to rock,| shrink-swell, | depth to rock,| shrink-swell, | shrink-swell, | slope. 
| slope. | slope. | slope, | slope. | low strength, | 
| 1 | shrink-swell. | | slope. 
l l J | | 
Gaviota---------- | Severe: ]Severe: | Severe: | Severe: | Severe: Severe: 
| depth to rock,|! slope, | depth to rock,! slope, | depth to rock,| slope, 
| slope. | depth to rock.| slope. | depth to rock.| slope. depth to rock. 
! 1 | | | l 
615: l I | I I | 
Honker----------- lSevere: iSevere: (Severe: |Severe: | Severe: Severe: 
| depth to rock,| shrink-swell, | depth to rock, | shrink-swell, | shrink-swell, | slope. 
| slope. | slope. | slope, | slope. | low strength, | 
i I | shrink-swell. | | slope. I 
I l | t 1 
Quinto----------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| depth to rock,| slope, | depth to rock,| slope, | depth to rock,| slope, 
| slope. | depth to rock.| siope. | depth to rock.| slope. | depth to rock. 
l 1 l l | l 
620--------------- | Severe: | Severe: | Severe: | Severe: ]Severe: | Severe: 
Franciscan | depth to rock,| slope. | depth to rock,{ slope. ¦ slope. | slope. 
| slope. | | slope. I I | 
! 1 1 l l 1 
625: | i l 1 t ۱ 
Franciscan------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| depth to rock,| slope. | depth to rock,| slope. ¦! slope. | slope. 
| slope. | | slope. | l I 
{ | l | | | 
Quinto----------- |Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| depth to rock,| slope, | depth to rock,| slope, | depth to rock,| slope, 
{ slope. | depth to rock.| slope. | depth to rock.| slope. i depth to rock. 
l l | l i | 
Honker----------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
1 depth to rock, | shrink-swell, depth to rock, | shrink-swell, | shrink-swell, | slope. 
I slope. | slcpe. slope, | slope. | low strength, | 
I ! shrink-swell. | | slope. I 
l l | | 1 
630, 631: i l ! i 1 
Millsholm-------- I Severe: i Severe: Severe: | Severe: | Severe: | Severe: 
| depth to rock,| slope, | depth to rock, | slope, | depth to rock,! slope, 
| slope. | depth to rock.| slope. | depth to rock.| low strength, | depth to rock. 
l 1 | | | slope. I 
l l ۱ l l 
Honker----------- [Severe: | Severe: | Severe: ] Severe: ]Severe: | Severe: 
| depth to rock,| shrink-swell, | depth to rock,| shrink-swell, | shrink-swell, | slope. 
| slope. | slope. | slope, | slope. | low strength, | 
I | ! shrink-swell. | | slope. | 
i 1 i l ۱ l 
Rock outcrop----- | Severe: | Severe: | Severe: | Severe: | Severe: 1 Severe: 
| depth to rock,| slope, | depth to rock,| slope, | depth to rock,| slope, 
| slope. | depth to rock.| slope. | depth to rock.| slope. | depth to rock. 
| | l ۱ | i 
635--------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Millsholm | depth to rock, | slope, | depth to rock,| slope, | depth to rock,| slope, 
| slope. | depth to rock.| slope. | depth to rock.| low strength, | depth to rock. 
| | i i | slope. | 
1 | l l | | 
640: i 1 ۱ l | ۱ 
Quinto----------- | Severe: |Severe: | Severe: | Severe: | Severe: | Severe: 
| depth to rock,| slope, | depth to rock,| slope, | depth to rock,| slope, 
| slope. | depth to rock.| slope. | depth to rock.| slope. | depth to rock. 
l | 


۱ ! 
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Table 12.--Building Site Development--Continued 


Soil Survey 


1 


l | 
Soil name and | Shallow 1 Dwellings | Dwellings i Small | Local roads | Lawns and 
map symbol | excavations | without i with | commercial | and streets | landscaping 
l Ln basements |] basements | buildings fm = ذذ کا‎ poros 
i | 1 | i l 
640: l l l l l | 
Millshoim-------- | Severe: f Severe: f Severe: | Severe: ¦ Severe: | Severe: 
| depth to rock, | slope, | depth to rock,| slope, | depth to rock, | slope, 
| slope. | depth to rock.| slope. | depth to rock.| low strength, | depth to rock. 
l 1 i l | slope. | 
1 l l ! | | 
Rock outcrop----- |Severe: | Severe: { Severe: | Severe: | Severe: | Severe: 
| depth to rock, | slope, | depth to rock,| slope, | depth to rock,| slope, 
| slope. | depth to rock.| slope. | depth to rock.| slope. | depth to rock. 
| 1 i l l i 
| | l ! l 
| Severe: | Severe: | Severe: | Severe: | Severe: j Severe: 
| depth to rock,| slope, | depth to rock,] slope, | depth to rock,| slope, 
| slope. | depth to rock.| slope. | depth to rock.| slope. | depth to rock. 
1 l | l | 
Rock outcrop----- | Severe: | Severe: | Severe: I Severe: 1 Severe: | Severe: 
| depth to rock,| slope, | depth to rock,| slope, | depth to rock,| slope, 
| slope. | depth to rock.| slope. depth to rock.| slope. | depth to rock. 
! l l | 1 
660, 661---------- |Severe: | Severe: | Severe: Severe: | Severe: (Severe: 
Gaviota | depth to rock,| slope, | depth to rock,| slope, | depth to rock,| slope, 
| slope. | depth to rock.| slope. | depth to rock.| slope. | depth to rock. 
l 1 l l | | 
682: D l ! l | ! 
Henneke---------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| depth to rock,| slope, | depth to rock,] slope, | depth to rock,| slope, 
| slope. | depth to rock.| slope. | depth to rock.| slope. | depth to rock. 
| | l l 1 | 
Hentine---------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| depth to rock,| slope, | depth to rock,| slope, | depth to rock,| slope, 
| slope. | depth to rock.| slope. | depth to rock.| slope. | depth to rock. 
I | l l l 
Rock outcrop----- | Severe: | Severe: | Severe: | Severe: į Severe: | Severe: 
| depth to rock,| slope, | depth to rock,| slope, | depth to rock,| slope, 
| slope. | depth to rock.| slope. | depth to rock.| slope. | depth to rock. 
l i l 1 l 1 
683: | l 1 1 ! l 
Hentine---------- | Severe: f Severe: | Severe: | Severe: | Severe: | Severe: 
| depth to rock,| slope, | depth to rock,| slope, | depth to rock,| slope, 
| slope. | depth to rock.| slope. | depth to rock.| slope. | depth to rock. 
| l 1 l | l 
Rock outcrop----- {Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| depth to rock, | slope, | depth to rock,| slope, | depth to rock,| slope, 
| slope. | depth to rock.| slope. | depth to rock.| slope. | depth to rock. 
| | l ! 1 l 
Henneke---------- | Severe: | Severe: | Severe: ]Severe: | Severe: | Severe: 
| depth to rock,| slope, | depth to rock,! slope, | depth to rock,| slope, 
| slope. | depth to rock.| slope. | depth to rock.| slope. | depth to rock. 
| 1 | l } ! 
684: i | | l l 1 
Hentine---------- | Severe: | Severe: | Severe: | Severe: j Severe: | Severe: 
| depth to rock,| slope, | depth to rock,| slope, | depth to rock,| large stones, 
| slope. | depth to rock.| slope. | depth to rock.| slope. | slope, 
1 l I | l | depth to rock. 
! | l l l l 
Henneke---------- |Severe: | Severe: | Severe: | Severe: | Severe: |Severe: 
| depth to rock, | slope, | depth to rock,| slope, | depth to rock,| slope, 
| slope. | depth to rock.| slope. | depth to rock.| slope. | depth to rock. 


| 


1 


Stanislaus County, California, Western Part 


Soil name and 
map symbol 


685: 


Stonyford-------- 


Stonyford-------- 


687: 
Hentine---------- 


Henneke---------- 


Rock outcrop----- 


690: 
Sehorn----------- 


Contra Costa----- 


Franciscan------- 


Vallecitos------- 


Table 12.--Building Site Development--Continued 


! Shallow I 
| excavations | 


basements basements buildings 
! l ۱ l 


I 

| Severe: 

| depth to 
| slope. 

I 

| Severe: 

| depth to 
| slope. 
! 

l 

| Severe: 
| depth 
| slope. 
l 

۱ 
{Severe: 
| depth to 
| slope. 
| 

| Severe: 
| depth 
| slope. 
l 

| 

1 Severe: 
| depth to 
| cutbanks 
| slope. 

l 

1 Severe: 

| depth to 
| slope. 

i 

l 

| Severe: 
slope. 


to 


to 


1 
| 
| 
۱ 
l 


| Severe: 

| slope. 

| 

| 

۱ 

| Severe: 

| depth to 
| slope. 

| 

|Severe: 

| depth to 
| slope. 
l 

I 


l 
Dwellings 
without 


I 

| Severe: 
rock, | slope, 

| depth to 

l 

| Severe: 
rock,| slope, 

| depth to 

| 

l 

{ Severe: 
rock,| slope, 

| depth to 

l 

| 

{Severe: 
rock,| slope, 

| depth to 

1 

| Severe: 
rock,| slope, 

| depth to 

1 

I 

| Severe: 
rock,| shrink-swell, 
cave,| slope. 

| 

۱ 

| Severe: 
rock,| shrink-swell, 

| slope. 

1 

l 

| Severe: 

| shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 


rock,| slope. 


Severe: 
shrink-swell, 
slope, 
depth to rock 


rock, 


rock. 


rock. 


rock. 


rock. 


rock. 


l i 
I Dwellings i 
| with ۱ 


Small 
commercial 


Local roads 
and streets 


! l 


| Severe: | Severe: 

| depth to rock,| slope, 

| slope. | depth to 

l 

Į Severe: | Severe: 

| depth to rock,| slope, 

| slope. | depth to 

| ۱ 

Severe: Severe: 
depth to rock,| slope, 
slope. depth to 
Severe: Severe: 
depth to rock,| slope, 
slope. depth to 
Severe: Severe: 
depth to rock,| slope, 
slope. | depth to 

I I 

I I 

| Severe: | Severe: 

| depth to rock, | 

| slope, | slope. 

| shrink-swell. | 

| l 

| Severe: | Severe: 

| depth to rock, | 

| slope, | slope. 

| shrink-swell. | 

l l 

l Severe: | Severe: 

| slope. 

I | slope. 

i 

l l 

1 l 

| Severe: | Severe: 

| slope, 

| shrink-swell. | slope. 

j i 

1 ! 

ISevere: i Severe: 

| depth to rock,| slope. 

| slope. 

I I 

Į Severe: | Severe: 

| depth to rock, | 
slope, | slope, 


shrink-swell. | 


shrink-swell, | 
shrink-swell, | 


shrink-swell, | 


shrink-swell, | 


shrink-swell, | 


| 
depth to rock.| 
| 


depth to 
rock.| slope. 
Severe: 
depth to 


rock.| slope. 


| 

l 

l 

I 

1 

l 

| Severe: 
l 

۱ 

l 

| 

l 

| 

l 
Severe: 
depth to 


rock.| slope. 


Severe: 
depth to 


rock.| slope. 


| Severe: 
| depth to 
rock. | slope. 
I 
| 
| Severe: 
shrink-swell, 
| low strength, 
| slope. 
l 
| Severe: 
shrink-swell, 
| low strength, 
| slope. 
! 
1 Severe: 
shrink-swell, 
| low strength, 
| slope. 
l 
| 
|Severe: 
shrink-swell, 
{ low strength, 
| slope. 
1 
I Severe: 
| slope. 
l 
I 


| Severe: 


shrink-swell, 
low strength. 


rock, 


rock, | 


rock, | 


rock, | 


reck, 


depth to rock, 


t Lawns and 
| landscaping 


l 

l 

| Severe: 

| slope, 

| thin layer. 
l 

| Severe: 
slope, 

| thin layer. 
| 

| 

| Severe: 
large stones, 
| slope, 


311 


| depth to rock. 


| 
| Severe: 
slope, 


| depth to rock. 


| 
| Severe: 
| slope, 


| depth to rock. 


1 

۱ 

| Severe: 
| slope, 
| too clayey. 
l 

| 

| Severe: 
| siope. 
1 

l 

I 

I Severe: 
| slope. 


l 
! 
I 
i 
| Severe: 

| slope. 

l 

I 

I 

1 Severe: 

|l slope. 

1 

t 

1 Severe: 

slope, 

| depth to rock 
1 

l 
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Table 13.--Sanitary Facilities 


(Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," "good," and other terms. 


See text for definitions of 
Absence of an entry indicates that the soil was not rated. The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation.) 


| l ! l | 
Soil name and | Septic tank | Sewage lagoon | Trench 1 Area | Daily cover 
map symbol 1 absorption ( areas | sanitary 1 sanitary | for landfill 
| fields 1 | landfill l landfill t 
| l l l | 
100----------------- |Severe: |Slight----------- | Severe: ISlight----------- | Poor 
Capay | percs slowly. I | too clayey. I | too clayey. 
| I | 1 
i101----------------- | Severe: Siight----------- | Severe: IModerate: i Poor: 
Capay | peres slowly. | wetness, | wetness. | too clayey, 
l | too clayey. i | hard to pack. 
l 1 1 l 
| Severe: Moderate: | Severe: |Siight----------- {Poor 
| percs slowly. seepage. | too clayey. | | too clayey, 
i 1 | | hard to pack. 
| l i l 
106----------------- | Severe: Slight----------- | Severe: |Moderate: {Poor: 
Capay | percs slowly. | too clayey. | flooding. | too clayey. 
l i l ! l 
5۷۴۵ ہے لے لے‎ a چ سد‎ | Severe: ISlight----------- | Severe: |Slight----------- | Poor: 
El Solyo | percs slowiy. | | too clayey. l too clayey, 
1 t 1 | | hard to pack. 
i i l 1 l 
lil----------------- | Severe: ISlight----------- I Severe: IModerate: | Poor: 
El Solyo | percs slowly. 1 | wetness, | wetness. too clayey, 
| 1 ] too clayey. | hard to pack. 
| t 1 l 
116----------------- | Severe: |S1ight----------- | Severe: |Moderate: Poor: 
El Solyo | percs slowly. l | too clayey. | flooding. too clayey, 
| ٦ i I hard to pack. 
i i 1 ! 
120: l | | l 
Vernalis----------- IModerate: (Moderate: |Moderate: ISlight----------- |Fair: 
| percs slowly. { seepage. | too clayey. i | too clayey 
1 | | l l 
Zacharias |Severe: |S1ight----------- |Moderate: |Siight----------- ]Fair: 
| percs slowiy. l | too clayey. I | too clayey. 
i | | l | 
121----------------- |Moderate: (Moderate: | Severe: Moderate: | Fair: 
Vernalis | wetness, | seepage, | wetness. | wetness. | too clayey. 
| percs slowly. | wetness. | I i 
! 1 1 ! l 
122----------------- |Moderate: |Moderate: |Moderate: ]Slight----------- |Fair 
Vernalis | percs slowly. | seepage. | too clayey. | | too clayey. 
| I 1 i l 
123----------------- |Moderate: |Moderate: |Severe: Moderate: |Fair: 
Vernalis | wetness, | seepage, | wetness. wetness. ] tco clayey. 
| percs slowly. | wetness. i l 
l | l l 
125----------------- I|Moderate: | Moderate: (Moderate: ----{Fair: 
vernalis | peres slowly. | seepage. t too clayey. | | too clayey. 
| | | l 
126: i | | | 1 
Vernalis----------- Moderate: {Moderate: IModerate: |Moderate: Fair: 
| flooding, | seepage. ] flooding, | flooding. ] too clayey. 
| percs slowly. i | too clayey. I 
l ! ! l l 
Zacharias---------- {Severe: {Slight----------- 1Moderate: |Moderate: | Fair: 
| percs slowly. | | flooding, | flooding. | too clayey. 
I I | too clayey. 1 1 
1 1 1 | | 
127--2--2--—--—-——- IModerate: IModerate: |Moderate: IModerate: | Fair: 
Vernalis | flooding, | seepage. | flooding, | flooding. | too clayey. 


| percs slowly. 
I 


1 
l 


| too clayey. 
i 
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Table 13.--Sanitary Facilities--Continued 


| i I l 
Soil name and | Septic tank { Sewage lagoon | Trench l Area Daily cover 
map symbol ۱ absorption | areas i sanitary j sanitary for landfill 
! fields l l landfill 1 landfill 
i | l I 
130----------------- | Severe: |S1light----------- IModerate: | S1ight----------- Fair: 
Stomar | percs slowly. I | too clayey. I too clayey. 
۱ I l l 
131----------------- | Severe: (Moderate: | Severe: |Moderate: Fair: 
Stomar | peres slowly. | wetness. | wetness. | wetness. too clayey. 
1 | l 1 
140----------------- | Severe: |Slight----------- | Moderate: |Siight----------- Fair: 
Zacharias | percs slowly. | | too clayey. | too clayey. 
| 1 | l 
141----------------- I Severe: [Moderate: | Severe: |Moderate: Fair: 
Zacharias peres slowly. | wetness. | wetness. wetness. | too clayey. 
l I | 
142-----------~----- Severe: IModerate: Moderate: Slight----------- |Fair: 
Zacharias percs slowly. | seepage. too clayey. | too clayey, 
l | small stones. 
t i 
144----------------- Severe: |Moderate: Moderate: Slight----------- | Fair: 
Zacharias percs slowly. | seepage, too clayey. | too clayey, 
| slope. | small stones. 
l | 
145----------------- Severe: jModerate: Moderate: Slight----------- | Fair: 
Zacharias percs slowly. | slope. too clayey. | too clayey. 
f l 
146----------------- Severe: ISlight----------- Moderate: Moderate: |Fair: 
Zacharias | peres slowly. I flooding, flooding. | too clayey. 
l l too clayey. { l 
| l I ۱ 
147---------++------- | Severe: |Moderate: Moderate: (Moderate: |Fair: 
Zacharias | percs slowly. | seepage. flooding, | flooding. | too clayey, 
l | | too clayey. I | small stones. 
I l | l l 
150----------------- | Severe: I Severe: | Severe | Severe: |Fair: 
Columbia | flooding, | seepage, | flooding, | flooding, | wetness. 
| wetness. | flooding, | seepage, | seepage, ۱ 
I | wetness. | wetness. | wetness. | 
| l | l l 
151: I l l l i 
Columbia----------- |Severe: | Severe: Į Severe: I Severe: (Fair: 
| flooding, | seepage, | flooding, | flooding, | wetness. 
| wetness. | flooding, | seepage, | seepage, ۱ 
i | wetness. | wetness. | wetness. I 
1 l l l | 
Columbia, sandy I [ I l I 
substratum-------- | Severe: | Severe: | Severe: | Severe: |Fair: 
| flooding, | seepage, | flooding, | flooding, | wetness, 
| wetness. | flooding, | seepage, | seepage, | thin layer. 
I | wetness. | wetness. | wetness. I 
l | l ! l 
153----------------- |Severe: | Severe: | Severe: | Severe: |Fair: 
Columbia | flooding, | seepage, | flooding, | flooding, | wetness. 
| wetness. | flooding, | seepage, 1 seepage, i 
I | wetness. | wetness. | wetness. { 
l l l ! l 
155----------------- I Severe: | Severe: | Severe: | Severe: {Fair: 
Colurbia | wetness. | seepage, | seepage, | seepage, | wetness. 
I | wetness. | wetness. i wetness. l 
l 1 i 1 l 
157: l l l | l 
Columbia--------- ISevere: | Severe: ISevere: l Severe: | Fair: 
| wetness. | seepage, | seepage, | seepage, | wetness. 
I | wetness. | wetness. | wetness. I 
l l 
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Table 13.--Sanitary Facilities--Continued 


Soil Survey 


l l t 1 ! 
Soil name and 1 Septic tank | Sewage lagoon | Trench I Area | Daily cover 
map symbol | absorption I areas | sanitary i sanitary | for landfill 
I fields | l landfill | landfill 1 
| l 1 l 1 
157: l l i l 
Columbia, sandy 1 | l | 
substratum-------- Severe: | Severe | Severe: | Severe: | Fair: 
wetness. | seepage, | seepage, | seepage, | wetness, 
| wetness | wetness. | wetness. | thin layer. 
i 1 | i 
159: j | | l 
Columbia----------- Severe: | Severe: | Severe: | Severe: |Fair: 
flooding, | seepage, | flooding, | flooding, | wetness. 
wetness. | flooding, | seepage, | seepage, 1 
| | wetness. | wetness. | wetness. i] 
| | | | l 
Columbia, sandy I I I ۱ 1 
substratum-------- | Severe: | Severe: | Severe: | Severe: |Fair: 
| flooding, | seepage, | flooding, | flooding, | wetness, 
| wetness. | flooding, | seepage, | seepage, | thin layer. 
l | wetness. | wetness. | wetness. 
| | l i | 
160----------------- {Severe: | Severe: | Severe: | Severe: |Fair: 
Merritt | flooding, | flooding. | flooding, | flooding. too sandy. 
| peres slowly. | | wetness. ! 
I l | l 
165----------------- f Severe: 12103: | Severe: |Moderate: Fair: 
Merritt | percs slowly. | seepage, | wetness. | flooding, too sandy. 
l | wetness. | | wetness. 
1 1 | l 
170: i i | I | 
Dospalos----------- |Severe: | Severe: | Severe: | Severe: | Poor: 
| flooding, | flooding. | flooding, | flooding, too clayey, 
| wetness, | | wetness, | wetness. | hard to pack. 
| percs slowly. I | too clayey. | 
1 | l 1 | 
Bolfar------------- | Severe: | Severe f Severe: | Severe: |Fair: 
| flooding, | flooding, | flooding, flooding, | too clayey, 
| wetness, | wetness. | wetness. | wetness. | wetness. 
| percs slowly. | I I | 
| I 1 | l 
175: | | 1 l 
Dospalos----------- | Severe: ISilight----------- | Severe: Severe: ]Poor: 
| wetness, | | wetness, wetness. | too clayey, 
| percs slowly. | | too clayey. | hard to pack. 
l | i l 
Bolfar------------- | Severe: |Severe: | Severe: | Severe: |Fair: 
| wetness, | wetness. | wetness. | wetness. too clayey, 
| percs slowly. | | ٦ | wetness. 
l | l t | 
180----------------- | Severe: | Severe | Severe: | Severe: Poor: 
Dello | flooding, | seepage, | flooding, | flooding, seepage, 
| wetness, | flooding, | seepage, | seepage, too sandy. 
| poor filter. | wetness. | wetness. | wetness. 
i ! | i 
190----------------- | Severe: 1 Severe: | Severe: | Severe: Poor: 
Clear Lake | flooding, | flooding. | flooding, | flooding, too clayey, 
] wetness, I | wetness, | wetness. hard to pack. 
| percs slowly. 1 | too clayey. l ٦ 
ا‎ l l | | 
195----------------- | Severe: [Slight----------- | Severe: | Severe: Poor: 
Clear Lake | wetness, | | wetness, | wetness. | too clayey, 
| percs slowly. | | too clayey. 1 | hard to pack. 
| | i | i 
200----------------- |Moderate: | Severe: | Severe: | Severe: Fair: 
Veritas | flooding, | seepage. | cemented pan, | seepage. | cemented pan, 
| cemented pan. | | seepage. l | thin layer. 
1 


Stanislaus County, California, Western Part 


Table 13.--Sanitary Facilities--Continued 


1 | l 
Soil name and l Septic tank | Sewage lagoon | Trench 
map symbol | absorption ] areas ٦ sanitary 
1 fields 1 | landfill 
| I I 
210--------------- | Severe: | Severe: | Severe: 
Cortina | poor filter. | seepage. | seepage, 
| l | too sandy. 
i 1 l 
| l | 
215---------------- (Severe: IModerate: [Siight---------- 
Yokut | percs slowly. | seepage. I 
l 1 l 
220: l 1 l 
Xerofluvents------ | Severe: | Severe: ISevere: 
{ flooding. | seepage, | flooding, 
| | flooding. | seepage. 
l | 1 
Xerorthents------ IModerate: IModerate: ISevere: 
| flooding. | slope. | seepage. 
! 1 | 
245: l | I 
Bolfar------------ | Severe: | Severe: I Severe: 
| wetness, | wetness. | wetness. 
| peres slowly. | t 
| i I 
Columbia, sandy t | 1 
substratum------- | Severe: |Severe: | Severe: 
| wetness. | seepage, | seepage, 
| | wetness. | wetness. 
| i I 
246: l l | 
Bolfar------------ | Severe: | Severe: |Severe: 
| flooding, | flooding, | flooding, 
| wetness, | wetness. | wetness. 
| peres slowly. l l 
| I | 
Columbia, sandy l l 
substratum------- | Severe: | Severe: il Severe: 
| £looding, | seepage, | flooding, 
| wetness. | flooding, ] seepage, 
| | wetness. | wetness. 
l l 1 
252: l l i 
Chaqua------------ I Severe: IModerate: | Severe: 
| percs slowiy. | seepage, | depth to rock. 
i | depth to rock, | 
l | slope. 1 
۱ j l 
Arburua----------- 1 Severe: | Severe: | Severe: 
| depth to rock. | depth to rock. | depth to rock. 
l ! i 
253: l l I 
Chaqua------------ | Severe: | Severe: | Severe: 
| peres slowly. | slope. | depth to rock. 
l l l 
l 1 | 
l 1 | 
Arburua----------- | Severe: | Severe: | Severe: 
| depth to rock. | depth to rock, | depth to rock. 
| | slope. | 
| l ! 
255: { l l 
Calla----------——-- | Severe: | Severe: | Severe: 
| percs slowly, | slope. | slope. 


| slope. 
| 


Severe: 
seepage. 


l 
l 
i 
| 
| 
| 
| 
i 
| 
| 


[Slight----------- 


| 

l 

l 

| Severe: 

| flooding, 
| seepage. 
l 
{Moderate: 
| flooding. 
l 

l 

| Severe: 

| wetness. 
1 

l 

۱ 

| Severe: 

| seepage, 
| wetness. 
| 

l 

l Severe: 

| flooding, 
wetness. 


| 
l 
| 
| 
Severe: 
flooding, 


seepage, 
wetness. 


Moderate: 
depth to 


1 

| 

I 

| 

l 

( 

| 

۱ 

1 

I 

1 

| Severe: 

{ depth to 
l 

1 
IModerate: 
| 
| 
! 
| 
| 
| 
i 
I 
I 
| 
| 
l 
1 


depth to 
slope. 


Severe: 
depth to 


Severe: 
slope. 


Area 
sanitary 
landfill 


rock. 


rock. 


rock, 


rock. 


Daily cover 
for landfill 


l 

| 

I 

| 

i 

| Poor: 
{ seepage, 

| too sandy, 

| small stones. 
| 


| small stones. 


! 

[Poor: 

| seepage, 

! small stones. 
1 

l Poor: 

| small stones. 
l 

I 

|Fair: 

| too clayey, 
| wetness. 

1 

| 

|Fair: 

| wetness, 

| thin layer. 
| 

l 

| Fair: 

| too clayey, 
wetness. 


Fair: 
wetness, 
thin layer. 


| 
| 
| 
i 
| 
I 


Fair: 
depth to rock, 
too clayey. 


Poor: 
depth to rock. 


Fair: 
depth to rock, 
too clayey, 
slope. 


Poor: 
depth to rock. 


Poor: 


| 
t 
۱ 
j 
i 
| 
l 
l 
! 
i 
| 
| 
۱ 
I 
| 
l 
j 
| 
| 
أ‎ 
| 
1 
l 
| 
| slope. 
l 

i 
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Table 13.--Sanitary Facilities--Continued 


Soil name and 
map symbol 


255: 


Carbona----------- 


Carbona 


290, 291: 


Carbona----------- 


Orognen----------- 


! 

i Septic tank 
l absorption 
i fields 

1 

l 


| Severe: 

| percs slowly, 
| slope. 

i 

IModerate: 

| flooding, 

| percs slowly. 
{ 

|Moderate: 

| wetness, 

| percs slowly. 
i 

|Moderate: 

| percs slowly. 
| 

| Severe: 

| percs slowly. 
l 

j 

| Severe: 

| percs slowly, 
| slope. 

I 

| Severe: 

| peres slowly, 
| slope. 

1 

! 

| severe: 

| percs slowly. 
i 

| 

|Severe: 

| percs slowly. 
i 

l 

| Severe: 

| percs slowly. 
i 

| 

I 

| Severe: 

| percs slowly. 
i 

| 

| 

| Severe: 

| percs slowly. 
1 

1 

l 

| Severe: 

| wetness, 

| percs slowly. 
l 

| Severe: 

| wetness, 

| percs slowly. 
| 

|Severe: 

| wetness, 

| percs slowly. 
i 

l 


Sewage lagoon 
areas 


Severe: 
slope. 


Moderate: 
seepage. 


1 
1 
1 
1 
l 
1 
| 
i 
l 
l 
i 
l 
1 
| 
{Moderate: 
| seepage, 
| wetness. 
| 
|Moderate: 
| seepage. 
l 
IModerate: 
| slope. 

1 

l 

| Severe: 

| slope. 

i 

l 

| Severe: 

| slope. 

l 

l 

| 
[Slight 
| 

l 

| 

| Moderate: 

| slope. 

l 

1 
|Slight----------- 
| 

} 

| 

i 

IModerate: 

| slope. 

l 

l 

1 

| Severe: 

| slope. 

| 

l 

i 
|S1ight----------- 
l 

1 

| 

| Slight----------- 
l 

i 

l 
|Slight----------- 
l 


| 
| 
| 


Soil Survey 


| i 

I Trench | Area 

1 sanitary 1 sanitary 

| landfill | landfill 

l 1 

1 | 

| Severe: | Severe: 

| slope. | slope. 

l 

l 

IModerate: |Moderate: 

| flooding. | flooding. 

l 1 

j i 

| Severe: I|Moderate: 

| wetness. | wetness. 

1 | 

1 

| Slight------~---- |Slight----------- 
1 I 

| 

{Moderate: |Slight----------- 
| too clayey. i 

| 

1 l 

| Severe: | Severe: 

| slope. | slope. 

l 

t 

| Severe: | Severe: 

| slope, | slope. 

| too clayey. | 

l l 

i ۱ 

|Severe: | Slight----------- 
| too clayey. 1 

| l 

l 1 

|Severe: |Siight----------- 


| too clayey. 
| 

i 

| Severe: 

| too clayey. 
l 

i 

l 

| Severe: 

| too clayey. 
l 

l 

| 

| Severe: 

| too clayey. 
| 

| 

| 

{Moderate: 

| wetness, 

| too clayey- 
1 

| Severe: 

| too clayey. 
l 

l 

| Severe: 

| wetness, 

| too clayey, 
| excess sodium. 
l 


|Slight----------- 
l 

I 

| 

l 

|Moderate: 

| slope. 

l 

i 

l 
|Slight----------- 
| 

| 

| 

| Slight----------- 
| 

l 

| 

|Moderate: 

| flooding, 
wetness. 


Daily cover 
for landfill 


Poor: 
slope. 


Good. 


1Good. 


|Fair: 
| too clayey. 


l 

] Poor: 

| slope. 

1 

| 

|Poor: 

| too clayey, 

| hard to pack, 
| slope. 

1 

| Poor: 

| too clayey, 

| hard to pack. 
1 

| Poor: 

| too clayey, 

| hard to pack. 
1 

|Poor: 

| too clayey, 

| hard to pack, 
| small stones. 
! 

|Poor: 

| too clayey, 

| hard to pack, 
| small stones. 
| 

| Poor: 

| too clayey, 

| hard to pack, 
| small stones. 
l 

|Fair: 

| too clayey. 

i 

1 

|Poor: 

| too clayey, 

| hard to pack. 
l 

|Poor: 

| too clayey, 
excess sodium. 


Soil name and 
map symbol 


340: 


Carbona----------- 


500, 501: 


Wisflat-----—-———-- 


Arburua----------- 


Stanislaus County, California, Western Part 


Table 13.--Sanitary Facilities--Continued 


1 

l Septic tank 
[l absorption 
| fields 

| 


| Severe: 
wetness, 
percs slowly. 


| 
| 
I 
| 
l 


| Severe: 

| poor filter. 

i 

I Severe: 

| percs slowly. 
| 

| Severe: 

| percs slowly. 
t 

l 

| Severe: 

} depth to rock, 
| percs slowly, 
| slope. 

l 

| Severe: 

| depth to rock, 
| percs slowly, 
| slope. 


|Severe: 
| percs slowly, 
slope. 


Severe: 
percs slowly, 
slope. 


Severe: 

depth to rock, 
percs slowly, 
slope. 


| 
l 
I 
| 
| Severe: 

| depth to rock, 
| percs slowly, 
| slope. 

l 

| Severe: 

| peres slowly, 
| slope. 

l 

i 

| Severe: 

| depth to rock, 
| slope. 

! 

| 

| Severe: 

| depth to rock, 
| slope. 

l 


Sewage lagoon 
areas 


Slight----------- 


Severe: 
seepage. 


| 
i 
| 
l 
| 
| 
l 
l 
1 
۱ 
! 
| 
| 
I 
| Severe: 

| seepage. 

! 

(Moderate: 

| seepage. 

| 

1 

| Severe: 

| depth to rock, 
| slope. 

| 

| 

| Severe: 

| depth to rock, 
| slope. 

| 

1 

I Severe: 

| slope. 

| 

l 

l 

| Severe: 

{ slope. 

l 

l 

| Severe: 

| depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
seepage, 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


| 
l 
l 
l 
۱ 
I 
j 
I 
1 
l 
l 
l 
l 
1 
| 
1 
l 
1 
| 
| 
t 
I 
| 


I l 1 
I Trench | Area | Daily cover 
| sanitary | sanitary | fer landfill 
l landfill l landfill | 
l | I 
| Severe: |Moderate: | Poor: 
| wetness, | wetness. | too clayey, 
| too clayey, | | excess sodium. 
| excess sodium. | l 
| | | 
j 1 | 
| Severe: | Severe: | Poor: 
| seepage. | seepage. | small stones. 
| | 
| Severe: |S1ight----------- | Fair: 
| seepage. | { too clayey. 
۱ | 
iModerate: |Slight----------- |Fair: 
| too clayey. I | too clayey. 
۱ l 
l I 
| Severe: | Severe { Poor: 
| depth to rock, | slope | depth to rock, 
| slope. I | hard to pack, 
| I | slope. 
| I 
| Severe: | Severe | Poor: 
| depth to rock, | slope | depth to rock, 
slope. l | hard to pack, 
t { slope. 
i 
Severe: Severe | Poor: 
depth to rock, siope | hard to pack, 
slope. | slope. 
l 
| 
Severe: Severe | Poor: 
depth to rock, slope | hard to pack, 
slope. | slope. 
| 
Severe: Severe: | Poor: 


depth to rock, 
slope. 


l 

1 

۱ 

I 

| 

l 

I 

l 

l 

۱ 

| 

| 

| 

| 

! 

| 

| 

| 
iSevere: 

| depth to rock, 
| slope. 
| 
l 
l 
1 
| 
l 
۱ 
| 
| 
۱ 
| 
i 
| 
l 
۱ 
۱ 


Severe: 
slope. 


Severe: 

depth to rock, 
seepage, 
slope. 


Severe: 
depth to rock, 
slope. 


depth to rock, 
slope. 


slope. 


slope. 


i depth to rock, 
slope. 


| 

| 

| 

| 

|Poor: 

| depth to rock, 
i hard to pack, 
| slope. 

t 

ł 


Poor: 
| slope. 


| Poor: 

| depth to rock, 
} slope. 

i 

l 

| Poor: 

l| depth to rock, 
| slope. 

l 
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Table 13.--Sanitary Facilities--Continued 


Soil Survey 


| l I 
Soil name and 1 Septic tank | Sewage lagoon | Trench 
map symbol | absorption I areas I sanitary 
l fields 1 i landfill 
i | l 
500, 501: ۱ | 1 
San Timoteo-------- | Severe: | Severe: | Severe: 
| depth to rock, | seepage, | depth to rock, 
| slope | depth to rock, | seepage, 
| | slope. | slope. 
i | i 
502: l i | 
Arburua------------ | Severe | Severe: | Severe: 
| depth to rock. | depth to rock, | depth to rock. 
l | slope. 
i l I 
Wisflaát------------ | Severe: | Severe: | Severe: 
| depth to rock. | seepage, | depth to rock, 
t | depth to rock, | seepage. 
l | slope. 
l i l 
505, 506: i l 1 
Arburua----------—- | Severe: j Severe: | Severe: 
| depth to rock, | depth to rock, | depth to rock, 
| slope. | slope. | slope. 
| | 1 
Contra Costa------- | Severe: | Severe: | Severe: 
| depth to rock, | depth to rock, | depth to rock, 
| percs slowly, | slope. | slope, 
| slope. | | too clayey. 
| | 1 
Wisflat------------ | Severe: | Severe: | Severe: 
| depth to rock, | seepage, | depth to rock, 
| slope | depth to rock, | seepage, 
t | slope. | slope. 
1 1 l 
510: 1 l | 
Arburua------------ | Severe: | Severe: | Severe: 
| depth to rock, | depth to rock, | depth to rock, 
į slope. | slope. | slope. 
l | l 
Wisflat------------ {Severe: |Severe: j Severe: 
| depth to rock, | seepage, | depth to rock, 
| slope. | depth to rock, seepage, 
l | slope. | slope. 
i | 
Rock outcrop------- | Severe: |Severe: | Severe: 
| depth to rock, | depth to rock, depth to rock, 
| slope. | slope. | slope. 
| | | 
520, 521: l 
Wisflat------------ | Severe: | Severe: Severe: 
| depth to rock, | seepage, depth to rock, 
| slope. | depth to rock, | seepage, 
٦ | slope. | slope. 
i 1 l 
Rock outcrop------- | Severe: | Severe: | Severe: 
1 depth to rock, ] depth to rock, | depth to rock, 
| slope. | slope. | slope. 
1 | | 
530-45 ster SScsss ose | Severe: | Severe: | Severe: 
Oneil | depth to rock, | depth to rock, | depth to rock, 
| percs slowly, | slope. | slope. 
| slope. 1 | 
| | l 
540----------------- | Severe: | Severe: | Severe: 
Oquin | depth to rock, | seepage, | depth to rock, 
| slope. | depth to rock, | seepage, 
l | slope. | slope. 
l 1 | 


| 

| Area 

l sanitary 
| landfill 
i 

l 

i 


Severe: 
depth to rock, 
seepage, 


۱ 
1 
| slope. 
l 
i 
l 


Severe: 
| depth to rock. 
l 
| 
| Severe: 
depth to rock. 


| 
] 
| 
| 
| 
l 


Severe: 
| depth to rock, 
| slope. 

| 
| Severe: 
depth to 
slope. 


rock, 


Severe: 
depth to 
slope. 


rock, 


Severe: 
depth to 
slope. 


rock, 


Severe: 
depth to 
slope. 


rock, 


l 
1 
l 
l 
l 
l 
j 
۱ 
1 
| 
l 
| 
| 
| 
| 
1 
l 
| 
| 
1 


Severe: 

| depth to 
| slope. 

l 

i 

Į Severe: 

| depth to 
| slope. 

| 

1 

| Severe: 

| depth to 
| slope. 

| 

| Severe: 

| depth to 
| slope. 

۱ 

1 

| Severe: 

| depth to 


rock, 


rock, 


rock, 


rock, 


rock, 


Daily cover 
for landfill 


to rock, 


to rock. 


to rock. 


to rock, 


depth to rock, 
too clayey, 
hard to pack. 


Poor: 
depth to 
slope. 


rock, 


Poor: 

| depth to 
| slope. 

l 

|Poor: 

| depth to 
| slope. 

| 

| 

|Poor: 

| depth to 
| slope. 

1 

t 

|Poor: 

| depth to 
| slope. 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 
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Table 13.--Sanitary Facilities--Continued 


| 
Soil name and Septic tank | Sewage lagoon | Trench 
map symbol absorption I areas sanitary 
fields l landfill 
l 
600, 601: 
Gonzaga------------ Severe: | Severe: Severe: 
depth to rock, | depth to rock, depth to rock, 
| percs slowly, | slope. slope, 
| slope. l ¦ too clayey. 
| i 
Honker------------- Severe: | Severe: Severe: 
1 depth to rock, | depth to rock, depth to rock, 
| percs slowly, | slope. slope, 
| slope. t too clayey. 
l 1 I 
Franciscan--------- ]Severe: | Severe: |Severe: 
| depth to rock, | depth to rock, | depth to rock, 
| percs slowly, | slope. | slope. 
| slope. l | 
| | | 
610, 611: l l I 
Honker------------- | Severe: | Severe: | Severe: 
| depth to rock, | depth to rock, | depth to rock, 
| percs slowly, ¦ slope. | slope, 
| slope. H | too clayey. 
! I l 
Vallecitos--------- | Severe: | Severe: | Severe: 
| depth to rock, | depth to rock, | depth to rock, 
| slope. | slope. | slope, 
| l | too clayey 
l l i 
Honker, eroded----- | Severe: | Severe: | Severe: 
| depth to rock, | depth to rock, | depth to rock, 
| percs slowly, | slope. | slope, 
| slope. | | too clayey. 
1 l | 
612: i | 
Honker------------- | Severe: | Severe: | Severe: 
| depth to rock, | depth to rock, | depth to rock, 
| percs slowly, | slope. | slope, 
| slope. t | too clayey. 
۱ 
Vallecitos--------- | Severe: Severe: | Severe: 
| depth to rock, depth to rock, | depth to rock, 
| slope. slope. | slope, 
l | too clayey. 
l l 
Gonzaga------------ | Severe: Severe: | Severe: 
| depth to rock, depth to rock, | depth to rock, 
| percs slowly, slope. | slope, 
| slope. | too clayey. 
| ۱ 
613, 614: | I 
Honker------------- | Severe: Severe: | Severe: 
| depth to rock, depth to rock, | depth to rock, 
| percs slowly, slope. | slope, 
| slope. | too clayey. 
| 
Gaviota------------ | Severe: Severe: | Severe: 
| depth to rock, depth to rock, | depth to rock, 
| slope. slope. | seepage, 
I | slope. 
l 
615: | l 
Honker------------- | 5evere: Severe: | Severe: 
| depth to rock, depth to rock, | depth to rock, 
| peres slowly, slope. | slope, 
| slope. | too clayey. 
| 1 


Area 
sanitary 
landfill 


Severe: 
1 depth to 
| slope. 
l 


rock, 


Severe: 
depth to 
slope. 


rock, 


rock, 


Severe: 
depth to 
slope. 


rock, 


rock, 


Severe: 
depth to 
slope. 


rock, 


Severe: 

| depth to 
| slope. 

1 

l 

| Severe: 

| depth to 
| slope. 

I 

| 

ISevere: 

| depth to 
slope. 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


Daily cover 
for landfill 


Poor: 

depth to rock, 
too clayey, 
hard to pack. 


| Poor: 

| depth to rock, 

| too clayey, 

| hard to pack. 

| 

| Poor: 

| depth to rock, 
small stones, 
slope. 


Poor: 

depth to rock, 
too clayey, 
hard to pack. 


depth to rock, 
too clayey, 
hard to pack. 


1 

| 

i 

l 

l 

l 

i 

l 

l 

|Poor: 

I 

l 

| 

I 

| Poor: 

| depth to rock, 

| too clayey, 

| hard to pack. 

l 

1 

| Poor: 

| depth to rock, 

| too clayey, 

| hard to pack. 

l 

| Poor: 

| depth to rock, 

{ too clayey, 

| hard to pack. 

1 

f Poor: 

] depth to rock, 

| too clayey, 

f hard to pack. 

i 

| 

(Poor: 

| depth to rock, 

| too clayey, 

{ hard to pack. 

l 

| Poor: 

| depth to rock, 
slope. 


depth to rock, 
too clayey, 


l 

l 

l 

l 

| Poor: 
| 

l 

| hard to pack. 
| 
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Table 13.--Sanitary Facilities--Continued 


| 
Soil name and | Septic tank | Sewage lagoon 
map symbol l absorption { areas 
1 fields 
I 
615: 
Quinto------------- | Severe: Severe: 
| depth to rock, depth to rock, 
| slope. slope. 
! 
1 
620----------------- | Severe: Severe: 
Franciscan | depth to rock, depth to rock, 
| percs slowly, | slope. 
| slope. 
l l 
625: I l 
Franciscan--------- | Severe: | Severe: 
| depth to rock, | depth to rock, 
| percs slowly, | slope. 
| slope. i 
l 1 
Quinto------------- | Severe: | Severe: 
| depth to rock, | depth to rock, 
| slope. | slope. 
l i 
l | 
Bonker------------- {Severe: | Severe: 
i depth to rock, | depth to rock, 
| percs slowly, ] slope. 
| slope. 
1 I 
630, 631: l i 
Millsholm---------- | Severe: | Severe: 
| depth to rock, | depth to rock, 
| slope. | slope. 
| | 
Honker------------- | Severe: | Severe: 
| depth to rock, | depth to rock, 
| percs slowly, | slope. 
| slope. | 
i l 
Rock outcrop------- | Severe: | Severe: 
| depth to rock, | depth to rock, 
¦ slope. | slope. 
V | 
ہے اس ہے تاب‎ ee تجد اع‎ i | Severe: | Severe: 
Millsholm | depth to rock, | depth to rock, 
| slope. | slope. 
l l 
640: 1 
Quinto------------- | Severe: | Severe: 
| depth to rock, | depth to rock, 
| slope. | slope. 
l t 
l 1 
Millsholm---------- | Severe: | Severe: 
| depth to rock, ] depth to rock, 
| slope. | slope. 
1 I 
Rock outcrop------- | Severe: | Severe: 
| depth to rock, | depth to rock, 
| slope. | slope. 
l i 
650: i 
Quinto------------- | Severe: | Severe: 
| depth to rock, | depth to rock, 
slope. slope. 


l 
i 
۱ 


| 
| 
| 


l 

1 Trench 
l sanitary 
l landfilli 
1 

1 

l 


rock, 


Severe: 
rock, 


Severe: 
rock, 


rock, 


rock, 
slope, 
too clayey. 


Severe: 
depth to rock, 
slope. 


| 
| 
l 
i 
| 
| 
l 
| 
| 
| 
| 
i 
| 
| 
l 
I 
i 
| 
| 
| 
1 
| 
l 
i 
l 
1 
l 
l 
$ 
! 
| Severe: 

| depth to rock, 
| slope, 

| too clayey. 

t 

|Severe: 

| depth to 
| slope. 

l 

| Severe: 

1 depth to 
| slope. 

| 

| 

|Severe: 

| depth to 
| slope. 

| 

| 

|Severe: 

| depth to 
| slope. 

l 

| Severe: 

| depth to 
| slope. 

l 

l 

{ Severe: 

| depth to 
slope. 


rock, 


rock, 
rock, 


rock, 


rock, 


rock, 


Area 
sanitary 
landfill 


Severe: 
depth to 
slope. 


rock, 


Severe: 
depth to 
slope. 


rock, 


Severe: 
depth to 
slope. 


rock, 


Severe: 
depth to 
slope. 


rock, 


Severe: 
depth to 
slope. 


rock, 


Severe: 
depth to 
slope. 


rock, 


Severe: 
| depth to 
| slope. 


rock, 


l 

| Severe: 

| depth to 
| slope. 

l 

| Severe: 

| depth to 
| slope. 

I 

l 

| Severe: 

| depth to 
| slope. 

l 

l 

| Severe: 

| depth to 
| slope. 

l 

I Severe: 

| depth to 
| slope. 

l 

1 

| Severe: 

| depth to 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


Soil Survey 


Daily cover 
for landfill 


| 

i 

| 

| 

| 

I 

| Poor: 

| depth to rock, 
| small stones, 
| slope. 

| 

|Poor: 

| 

| 

i 

| 

1 

l 


depth to rock, 
slope. 


Poor: 

| depth to rock, 
| slope. 

l 

1 

| Poor: 

| depth to rock, 
| small stones, 
| slope. 

l 

j Poor: 

| depth to rock, 
too clayey, 
hard to pack. 


l 
i 
| 
| 
|Poor: 

| depth to rock, 
| slope. 

|Poor: 

| depth to rock, 
| too clayey, 
hard to pack. 


Poor: 
depth to rock, 
slope. 


| Poor: 
| depth to rock, 
| slope. 


to rock, 
stones, 


to rock, 


to rock, 


to rock, 
stones, 
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Table 13.--Sanitary Facilities--Continued 
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l ۱ l 
Soil name and I Septic tank | Sewage lagoon | Trench 
map symbol j absorption l areas I sanitary 
i fields | 1 landfill 
l | 1 
650: | | 
Rock outcrop------- | Severe: | Severe: | Severe: 
| depth to rock, | depth to rock, | depth to rock, 
| slope. | slope. | slope. 
l | ۱ 
660, 661------------ | Severe: ]Severe: | Severe: 
Gaviota | depth to rock, | depth to rock, | depth to rock, 
| slope. | slope. | seepage, 
l l | slope. 
| l l 
682: | 
Henneke------------ Severe: | Severe: | Severe: 
depth to rock, | depth to rock, | depth to rock, 
slope. | slope. | slope, 
l | too clayey. 
l 
Hentine------------ Severe: | Severe: Severe: 
depth to rock, | seepage, depth to rock, 
slope. | depth to rock, seepage, 
| slope. slope. 
1 i 
Rock outcrop------- { Severe: | Severe: l Severe: 
| depth to rock, | depth to rock, depth to rock, 
| slope. | slope. slope. 
| ۱ 
683: l 1 I 
Hentine------------ l Severe: l Severe: | Severe: 
| depth to rock, | seepage, | depth to rock, 
| slope. | depth to rock, | seepage, 
l | slope. | slope. 
l l 1 
Rock outcrop------- | Severe: | Severe: | Severe: 
| depth to rock, {| depth to rock, | depth to rock, 
| slope. | slope. | slope. 
1 l 1 
Henneke------------ | Severe: | Severe: | Severe: 
| depth to rock, | depth to rock, | depth to rock, 
| slope. ¦! slope. | slope, 
! | | too clayey. 
I 1 l 
684: | | | 
Hentine------------ | Severe: | Severe: | Severe: 
| depth to rock, | seepage, | depth to rock, 
| slope. | depth to rock, | seepage, 
l | slope. | slope 
l t i 
Henneke------------ | Severe: | Severe: (Severe: 
| depth to rock, depth to rock, | depth to rock, 
| slope. | slope. | slope, 
۱ | too clayey. 
l 
685: | 
Stonyford---------- | Severe: Severe: I Severe: 
| depth to rock, depth to rock, | depth to rock, 
¦ slope. slope. | slope. 
1 
H 
Stonyford---------- | Severe: Severe: I Severe: 
| depth to rock, depth to rock, I depth to rock, 
| slope slope. | slope. 
| 1 
l i 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


i 
| 
| 
| 
! 
l 
1 
I 
l 
۱ 
۱ 
| 
! 
l 
۱ 
l 
1 
| 
| Severe: 
| depth to 
| slope. 
l 
l 
۱ 
| 
l 
۱ 
| 
1 
۱ 
l 
l 
l 
۱ 
l 
1 
| 
! 
| 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


Severe: 
depth to 
slope. 


Area 
sanitary 
landfill 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


rock, 


Daily cover 
for landfill 


| 

l 

! 

1 

l 

1 

| Poor: 

| depth to rock, 
| slope. 
l 

l Poor: 

l 

l 

1 

| 

I 


depth to rock, 
slope. 


Poor: 
depth to rock, 
too clayey, 
small stones. 


Poor: 
depth to rock, 
smali stones, 
slope. 


Poor: 
depth to rock, 
slope. 


l 

| 

| Poor: 

| depth to rock, 

| small stones, 

| slope. 

۱ 

| Poor: 

{ depth to rock, 

| slope. 

| 

| Poor: 

| depth to rock, 
too clayey, 
small stones. 


Poor: 
depth to rock, 
small stones, 
slope. 


i 

l 

l 

| 

l 

l 

l 

l 

1 

|Poor: 

| depth to rock, 
| too clayey, 
| small stones. 
l 

! 

I 

| 

| 

i 

l 

| 

I 

| 

| 

l 


Poor: 
area reclaim, 
small stones, 
slope. 


Poor: 
area reclaim, 
small stones, 
slope. 
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687 


Soil name and 
map symbol 


Hentine------------ 


Ro 


Co: 


Fr. 


ck outcrop------- 


ntra Costa------- 


anciscan--------- 


Vallecitos--------- 


Table 13.--Sanitary Facilities--Continued 


Septic tank 


Sewage lagoon 


l 
l 
1 absorption 
1 
| 


I 
j 
1 areas 
l 
l 


fields 
| l 
| Severe: f Severe: 
1 depth to rock, i seepage, 
{ slope. | depth to rock, 
l | slope. 
l I 
| Severe: Severe: 
| depth to rock, | depth to rock, 
| slope. | slope. 
1 | 
| l 
| Severe: | Severe: 
| depth to rock, | depth to rock, 
| slope. | slope. 
| | 
| l 
| Severe: |Severe: 
| depth to rock, | depth to rock, 
| percs slowly, | slope. 
| slope. 
| | 
| Severe: | Severe: 
| depth to rock, | depth to rock, 
| percs slowly, | slope. 
| slope. 
H 1 
| Severe: | Severe: 
| peres slowly, | seepage, 
| slope. | slope. 
i | 
j l 
| Severe: j Severe: 
| depth to rock, | depth to rock, 
| percs slowly, | slope. 
| slope. 1 
1 l 
Į Severe: I Severe: 
| depth to rock, ] depth to rock, 
| percs slowly, | slope. 
| slope. 
l ! 
| Severe: | Severe: 
| depth to rock, | depth to rock, 
| slope. slope 


l 
1 


Trench 
sanitary 
landfill 


Severe: 
depth to rock, 


Severe: 

depth to rock, 
slope, 

too clayey. 


Severe: 

| depth to rock, 
| slope. 

1 

l 

| Severe: 

| depth to rock, 
| slope, 

| too clayey. 

I 

| Severe: 

| depth to rock, 
| slope, 

| too clayey. 

i 

|Severe: 

| slope. 

I 

1 

| 

| Severe: 

| depth to rock, 
| slope, 

| too clayey. 

l 

| Severe: 

| depth to rock, 
| slope. 

| 

l 

| Severe: 

| depth to rock, 
| slope, 

| too clayey. 

i 


| 

| Area 

i sanitary 
l landfill 
| 


۱ 

| Severe: 

| depth to 
| slope. 

1 

| 

| Severe: 

| depth to 
| slope. 

l 

| 

|Severe: 

| depth to 
| slope. 

i 

1 

| Severe: 

| depth to 
| slope. 

l 

| 

| Severe: 

| depth to 
| slope. 

1 

f 

| Severe: 

| slope. 

l 

l 

۱ 

| Severe: 

| depth to rock, 
| slope. 

| 

| 

|Severe: 

| depth to rock, 
| slope. 

| 

| 

|Severe: 

| depth to rock, 
slope. 


rock, 
rock, 
rock, 
rock, 


rock, 


Soil Survey 


I 

I Daily cover 
| for landfill 
i 
1 


l 

]Poor: 

| depth to rock, 
| small stones, 
| slope. 

| 

| Poor: 

| depth to rock, 
too clayey, 
small stones. 


Poor: 
depth to rock, 
slope. 


Poor: 

| depth to rock, 
| too clayey, 

| hard to pack. 


|Poor: 

| depth to rock, 
| too clayey, 

| hard to pack. 

1 

| Poor: 

| small stones, 

| slope. 

۱ 

l 

I Poor: 

] depth to rock, 
| too clayey, 

| hard to pack. 

l 

| Poor: 

| depth to rock, 
| slope. 

| 

l 

{Poor: 

| depth to rock, 
| too clayey, 

| hard to pack. 

! 
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Table 14.--Construction Materials 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," "fair," and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation.) 


l 
Soil name and I Roadfill Sand Gravel Topsoil 
map symbol { 
1 
1 
100, 101-------------- |Poor: Improbable: Improbable: Poor: 
Capay | shrink-swell, excess fines. excess fines. too clayey. 


| 1ow strength. 


| shrink-swell, 
| low strength. 


excess fines. 
| 
l 


excess fines. 


Improbable: Improbable: Poor: 
excess fines. excess fines. too clayey. 
| Improbable: Improbable: Poor: 


too clayey. 


110, 111, 1i6--------- | Poor |Improbable: Improbable: | Poor 
El Solyo | shrink-swell, | excess fines. | excess fines. | too clayey. 
| low strength. l l | 
l | l ! 
120: | | l l 
Vernalis------------- |Fair: | Improbable: | Improbable: |Fair 
| shrink-swell, | excess fines. ] excess fines. | too clayey. 
| low strength. t ٦ I 
| l I 
Zacharias-----------— Fair: | Improbable: | Improbable: |Fair: 


shrink-swell. 


| excess fines. 
l 
l 
۱ 


| excess fines. 
l 
1 
l 


| too clayey, 
| small stones, 
| area reclaim. 


121, 122, 123, 125----|Fair: | Improbable: | Improbable: {Fair: 
Vernalis shrink-swell, | excess fines. | excess fines. | too clayey. 
low strength. l l l 
l l | 
126: l l l 
Vernalis------------- Fair: | Improbable: | Improbable: |Fair 
shrink-swell, | excess fines. | excess fines. | too clayey. 
low strength. I ! ٦ 
| l | t 
Zacharias------------ |Fair: | Improbable: | Improbable: |Fair: 
| shrink-swell. | excess fines. | excess fines. | too clayey, 
i 1 | small stones, 
l | | | area reclaim. 
l l | l 
127------------------- | Fair: | Improbable: | Improbable: | Fair: 
Vernalis | shrink-swell, | excess fines. | excess fines. | too clayey. 
| low strength. i l i 
| l | i 
130------------------- | Poor: | Improbable: | Improbable: |Fair: 
Stomar | low strength. | excess fines. | excess fines. | too clayey, 
| l | { small stones, 
I | | | thin layer. 
! l l | 
131------------------- 17831: { Improbable: | Improbable: |Fair: 
Stomar | shrink-swell, | excess fines. | excess fines. | too clayey, 
| low strength. l l | small stones, 
i l l | thin layer. 
1 l l 1 
140, 141-------------- |Fair: | Improbable: | Improbable : ۱۶8۹۰ 
Zacharias | shrink-swell. | excess fines. | excess fines. | too clayey, 


1 
1 
| 


| small stones, 
| area reclaim. 
| 


Soil name and 
map symbol 


142, 144------------ 


Zacharias 


145, 146 
Zacharias 


Columbia 


151: 


Columbia----------- 


Columbia, sandy 


substratum-------- 


157, 159: 
Columbia----------- 


Columbia, sandy 


substratum-------- 


160, 165------------ 


Merritt 


170: 


Dospalos----------- 


Bolfar------------- 


175: 


Dospalos----------- 


Bolfar------------- 


Clear Lake 


-- | Good: 


Table 14.--Construction Materials--Continued 


Soil Survey 


shrink-swell. 


| shrink-swell, 
| low strength. 
l 

{Pair: 

| shrink-swell, 
| low strength. 
| 

| 

|Poor: 

| shrink-swell, 
| low strength. 


Fair: 
shrink-swell, 
low strength. 


Poor: 
shrink-swell, 
low strength. 


| excess fines. 
I 

} 

1 

l Improbable: 

| excess fines. 
| 

l 

| Improbable: 

| excess fines. 
1 

| 

| Improbable: 

| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


i 

i 

| Improbable: 

| excess fines. 
1 

1 

| Improbable: 

| excess fines. 
l 

1 

} 

| Improbable: 

| excess fines. 
l 

| 

¦ Improbable: 

| excess fines. 
l 

I 


| Probable---------- 


I 

l 

| Improbable: 

| excess fines. 
1 

t 


Probable---------- 


excess fines. 


Improbable: 
excess fines. 


I 

| Improbable: 

| excess fines. 
l 

t 

| Improbable: 

| excess fines. 
l 

1 

| Improbable: 

| too sandy. 

1 

| Improbable: 

| excess fines. 
l 

1 

| Improbable: 

| excess fines. 
1 

t 

| Improbable: 

| too sandy. 

| 

| Improbable: 

| excess fines. 
I 

1 

| Improbable: 

| excess fines. 
l 

1 

| Improbable: 

| excess fines. 
l 

l 

| 

| Improbable: 

| excess fines. 
| 

| 

| Improbable: 

| excess fines. 
| 

| 

| Improbable: 

| too sandy. 

| 

| Improbable: 

| excess fines. 
| 

i 


| 
Roadfill 1 Sand Gravel Topsoil 
1 
i 
j 
Good-------------- | Improbable: Improbable: Poor: 
| excess fines. excess fines. small stones, 
l area reclaim. 
۱ 
Fair: | Improbable: Improbable: Fair: 


too clayey, 
small stones, 
area reclaim. 


I 

I 

i 

1 

l 

l 

| 

i 

i 

| 

| 

| 

1 

j 

| Poor: 

| small stones, 
| area reclaim. 
I 
l 
1 
l 
1 
| 
! 
l 
l 
| 
1 
1 
l 
l 
1 
l 


Good. 


Good. 


Good. 


lFair: 
| too clayey. 


Poor: 
too clayey. 


Fair: 
too clayey. 


Fair: 
too clayey, 
thin layer. 


|Fair: 
| too clayey. 


| too sandy. 


| too clayey. 


Stanislaus County, California, Western Part 


Table 14.--Construction Materials--Continued 


Soil name and 
map symbol 


220: 


Columbia, sandy 
substratum---------- 


Carbona-------------- 


270, 271, 272, 273, 


Carbona 


I | l 

| Roadfill l Sand I Gravel | Topsoil 
| I l 

l l | 

I | l 

|Fair | Improbable: | Improbable: Fair: 

| cemented pan, | excess fines. | excess fines. small stones. 
{ thin layer. l I 

l | l 

IGood-------------- |Probable---------- | Probable---------- Poor: 

I l l small stones, 
| i 1 | area reclaim. 
! l ۱ | 

| Fair: | Improbable: | Improbable: | Poor: 


| shrink-swell, 
| low strength. 


| depth to rock, 
t shrink-swell, 
thin layer. 


Poor: 
depth to rock. 


Fair: 
depth to rock, 
shrink-swell, 
thin layer. 


Poor: 
depth to rock. 


Poor: 
low strength, 
slope. 


Poor: 
low strength, 
slope. 


Poor: 
low strength. 


| excess fines. 
1 
l 
| 


|Probable---------- 


1 

! 

1 

| Improbable: 

| excess fines. 
l 

I 

l 

| Improbable: 

| excess fines. 
l 

1 

1 


|Probable---------— 


I 

i 

I 

| Improbable: 

| excess fines. 
l 

l 

l 

| Improbable: 

| excess fines. 
l 

| 

| Improbable: 

| excess fines. 
l 

1 

i 

| Improbable: 

| excess fines. 
l 

1 

| Improbable: 

| excess fines. 
| 

l 

| Improbable: 

| excess fines. 
| 

| 

l 

| Improbable: 


| excess fines. 


| 
| Improbable: 


| excess fines. 
| 


| excess fines. 


| 
۱ 
t 
Improbable: 


excess fines. 


Improbable: 
excess fines, 


i 

1 

$ 

| Improbable: 

| too sandy. 

1 

| 

| Improbable: 

| excess fines. 
1 

l 

1 

| Improbable: 

| excess fines. 
! 

i 

| Improbable: 

] excess fines. 
l 

1 

I 

| Improbable: 

| excess fines. 
1 

l 

| Improbable: 

| excess fines. 
1 

1 

| Improbable: 

| excess fines. 
l 

l 

1 

| Improbable: 

| excess fines. 
l 

| Improbable: 

| excess fines. 
l 


Probable---------- 


small stones, 
| area reclaim. 
l 

| 

| Poor: 

| small stones, 
| area reclaim. 
l 

| Poor: 

| small stones, 
| area reclaim. 


| Fair: 

| too clayey, 

| small stones. 
i 

l 

l Poor: 

| small stones. 
l 

l 

| Fair: 

| too clayey, 

| small stones, 
| slope. 

l 

| Poor: 

| small stones. 
l 

i 

| Poor: 

| siope. 

l 

l 

| Poor: 

| too clayey, 

| slope. 

l 

| 

|Fair: 

| small stones. 
l 

| Poor: 

| too clayey. 

| 
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Table 14.--Construction Materials--Continued 


Soil Survey 


Soil name and 
map symbol 


Roadfill 


291: 
Carbona-------------- 


300, 
Damluis 


302, 303, 304--------- 
Damluis 


330, 
Pedcat 


340: 
Carranza------------- 


| Poor: 
| low strength. 


Poor: 
| shrink-swell, 
| low strength. 
l 
| 
I 


}Poor: 

| low strength, 
| slope. 

l 

| Poor: 

| shrink-swell, 
| low strength, 
| slope. 


strength. 


strength. 


|Poor: 
| shrink-swell, 
| low strength. 


|Fair: 

| low strength, 

| shrink-swell. 

1 

l 

ļPoor: 

| depth to rock, 
| shrink-swell, 

| low strength. 

l 

{Poor: 

| depth to rock, 
{ shrink-swell, 

| low strength. 
I 


Sand 


Gravel 


Improbable: 
excess fines. 


| 
| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
| excess fines. 


i 

| improbable: 

| excess fines. 
| 

l 

i 

| Improbable: 

| excess fines. 
l 

i 

| Improbable: 

| excess fines. 
l 

| Improbable: 

| excess fines. 
| 

| Improbable: 

| excess fines. 
| 

| 

| 

| Improbable: 

| small stones. 
l 

i 

| Improbable: 

| excess fines. 
l 

۱ 

l 

| Improbable: 

| excess fines. 
l 

i 

| 

1 Improbable: 

| excess fines. 
| 

l 

| 

| Improbable: 

| excess fines. 


l 

1 

l 

1 

| 

| 

| Improbable: 
| excess fines. 
| 

| 

| 

| 

i 

| 

| 

l 


Improbable: 
excess fines. 


| improbable: 

| excess fines. 
i 

| 

| Improbable: 

| excess fines. 
l 

l 

1 

| Improbable: 

| excess fines. 
i 

1 

l 

1 Improbable: 

| excess fines. 
l 

| 

| Improbable: 

| excess fines. 
i 

| Improbable: 

| excess fines. 
l 

| Improbable: 

| excess fines. 
l 

l 

1 

| Pzobable------------- 
1 

l 

l 

| Improbable: 

| excess fines. 
i 

l 

1 

| Improbable: 

| excess fines. 
| 

! 

| 

| Improbable: 

| excess fines. 
| 

1 

l 

| Improbable: 

| excess fines. 


i 
۱ 
| 


Topsoil 


Poor: 

| too clayey, 
slope. 

l 
| Poor: 

too clayey, 
small stones, 
slope. 


slope. 


too clayey, 
small stones, 
slope. 

| 
|Fair: 

| too clayey, 
small stones, 
area reclaim. 


Poor: 
small stones, 
area reclaim. 


|Poor: 
| too 
| 

| Poor: 
| too 
1 

| Poor: 
| too 


clayey. 


clayey. 


clayey, 


| excess sodium. 


| 

| 

| Poor: 

| small stones, 
| area reclaim. 
1 

|Fair: 

| too clayey, 

| small stones, 
| area reclaim. 
i 

|Fair: 

| small stones. 


| 

| Poor: 

| too clayey, 
| slope. 


! 

| Poor: 

| too clayey, 
| excess salt, 
| slope. 
l 


Stanislaus County, California, Western Part 


Soil name and 
map symbol 


Table 14.--Construction Materials--Continued 


Roadfill 


430: 
Vaquero-------------- 


Carbona-------------- 


500, 501: 
Wisflat-------------- 


San Timoteo---------- 


502: 


Arburua-------------- 


Wisflat-------------- 


505, 506: 
Arburua-------------- 


Contra Costa--------- 


Wisflat-------------- 


Poor: 
shrink-swell, 
low strength, 
slope. 


Poor: 
shrink-swell, 
low strength, 
slope. 


Poor: 
depth to rock, 
slope. 


Poor: 

depth to rock, 
shrink-swell, 
low strength. 


Poor: 
low strength. 


Poor: 
depth to rock, 
slope. 


Poor: 
depth to rock, 
slope. 


| depth to rock, 
| slope. 

l 

| 

| Poor: 

| depth to rock. 
j 

| Poor: 

| depth to rock. 
i 

I 

l 

l Poor: 

| depth to rock, 
| slope. 

l 

|Poor: 

| depth to rock, 
| shrink-swell, 
| low strength. 
l 

|Poor: 

| depth to rock, 
| slope. 
l 

l 
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۱ 
l Sand 
l 
l 
l 


| Improbable: 
excess fines. 


1 

1 

1 

| 

l 

| Improbable: 
| excess fines. 
| 

i 

! 

l 


Improbable: 

| excess fines. 
l 

i 

i 

| Improbable: 

| excess fines. 
1 

I 

I 

| Improbable: 

| excess fines. 
l 

l 

| 

| Improbable: 

| excess fines. 
l 

l 

i 

1 Improbable: 

| excess fines. 
t 

l 

| Improbable: 

| excess fines. 
l 

l 

! 

۱ Improbable: 

| excess fines. 
l 

| Improbable: 

| excess fines. 


| Improbable: 
| excess fines. 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


l 
l Gravel 
1 
l 
l 


| improbable: 
excess fines. 


I 

1 

1 

I 

| 

| Improbable: 
| excess fines. 
1 

| 

1 

l 


Improbable: 

| excess fines. 
l 

l 

l 

l improbable: 

| excess fines. 
! 

l 

| 

| Improbable: 

| excess fines. 
1 

1 

1 

| Improbable: 

| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


i 
1 
| 
l 
1 
1 
l 
l 
1 
| excess fines. 
i 
1 
1 
1 
l 
l 
1 
1 


Improbable: 
excess fines. 


Topsoil 


| Poor: 
too clayey, 
slope. 


slope. 


| too clayey, 
| excess salt, 
| slope. 


| Poor: 

| too clayey, 

| slope. 

l 

I 

| Poor: 

| depth to rock, 
| small stones, 
| slope. 

I 

| Poor: 

| small stones, 
| slope. 

l 

I Poor: 

| slope. 

l 

I 

l 

| Poor: 

| small stones. 
! 

|Poor: 

| depth to rock, 
| small stones. 
| 

| 

|Poor: 

| small stones, 
slope. 


Poor: 

too clayey, 
small stones, 
slope. 


Poor: 
depth to rock, 
small stones, 
slope. 
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Table 14.--Construction Materials--Continued 


Soil Survey 


| | l 
Soil name and | Roadfill | Sand Gravel | Topsoil 
map symbol { | i 
| i 1 
| l 1 
510: | l | 
Arburua-------------- | Poor: Improbable: Improbable: {Poor: 
| depth to rock, | excess fines. excess fines. | small stones, 
| slope. | | slope. 
1 | 
Wisflat-----------«-- | Poor: | Improbable: Improbable: |Poor: 


Rock outcrop--------- 


520, 521: 
Wisflat---———-—-—————7^ 


Oquin 


600, 601: 
Gonzaga-------------- 


Franciscan----------- 


610, 611: 


Honker--------------- 


Vallecitos----------- 


Honker, eroded------- 


| depth to rock, 
| slope. 


|Poor: 

| depth to rock, 
| slope. 

l 

| 

| Poor: 

| depth to rock, 
| slope. 

1 

| 

| Poor: 

| depth to rock, 
| slope. 

i 

| Poor: 

| depth to rock. 
l 

| Poor: 

| depth to rock. 
l 

l 

| Poor: 

| depth to rock, 
| shrink-swell, 

| low strength. 

| 

{Poor: 

| depth to rock, 
| shrink-swell, 

| low strength. 

1 

lPoor: 

| depth to rock, 
| slope. 

| 

| 

{Poor: 

| depth to rock, 
| shrink-swell, 

| low strength. 

i 

| Poor: 

| depth to rock, 
| shrink-swell, 

| low strength. 

l 

i Poor: 

| depth to rock, 
{ shrink-swell, 

| low strength. 
1 


| excess fines. 


improbable: 
excess fines. 


| 
l 
Improbable: 

| excess fines. 


| 

| Improbable: 

| excess fines. 
! 

i 

| Improbable: 

| excess fines. 
| 

| Improbable: 

| excess fines. 
1 

| 

| Improbable: 

| excess fines. 
i 

| 

| 

| Improbable: 

| excess fines. 
| 

| 

| 

| Improbable: 

| excess fines. 
1 

I 

| 

| Improbable: 

| excess fines. 
1 

l 

1 

| Improbable: 

| excess fines. 
| 

! 

| 

| Improbable: 

| excess fines. 


Improbable: 


1 

i 

| 

! 

| 

| 

| 

l 

| 

l 

1 

| excess fines. 
| 

| 

l 

1 

| excess fines. 
l 
1 
l 
l 


Improbable: 
| excess fines. 


1 

| Improbable: 

| excess fines. 
1 

| 

| improbable: 

| excess fines. 
l 

| Improbable: 

| excess fines. 
l 

! 

| Improbable: 

| excess fines. 
! 

I 

| 

| Improbable: 

| excess fines. 
1 

l 

l 

| Improbable: 

| excess fines. 
| 

l 

\ 

| Improbable: 

| excess fines. 
l 

I 

l 

| Improbable: 

| excess fines. 
| 

l 

| 

| Improbable: 

| excess fines. 


| 
1 
1 


| depth to rock, 
| small stones, 
| siope. 
1 

| 


Poor: 
| depth to rock, 
| slope. 

| 

| 

| Poor: 

depth to rock, 


small stones, 
slope. 


Poor: 
depth to rock, 
slope. 


Poor: 
slope. 


Poor: 
slope. 


| 
| 
| 
l 
1 
l 
1 
j 
l 
I 
l 
I 
l 
l 
1 
| Poor: 
| too clayey, 
| small stones, 
| slope. 
! 
Poor: 

too clayey, 
small stones, 
slope. 

i 
| Poor: 
small stones, 
| slope. 
1 
l 
Poor: 

too clayey, 
small stones, 
slope. 


۱ 

1 

1 

1 

|Poor: 

| depth to rock, 
| too clayey, 

| small stones. 
| 

| Poor: 

| too clayey, 

| 
| 
I 


small stones, 
slope. 


Stanislaus County, California, Western Part 


612: 


Soil name and 


map symbol 


Honker--------------- 


Vallecitos----------—- 


Gonzaga-------------- 


613, 


614: 


Honker------7--------- 


Gaviota-------------- 


615: 


پور پت منج تم HORROR‏ 


Franciscan 


625: 


Franciscan---------——- 


Honker--------------—- 


630, 


631: 


Millsholm------------ 


Topsoil 


Table 14,--Construction Materials--Continued 

| 

| Roadfill Sand Gravel 

| 

| 

l 

l 

|Poor: Improbable: Improbable: Poor: 


| depth to rock, 
| shrink-swell, 
| low strength. 
| 

|Poor: 

| depth to rock, 
| shrink-swell, 
| low strength. 
I 

| Poor: 

| depth to rock, 
| snrink-swell, 
| 1ow strength. 
| 
l 


| Poor: 

| depth to rock, 
| shrink-swell, 
| low strength. 
l 

۱۶۱١۰ 

| depth to rock, 
| slope. 

l 

l 

1 


| Poor: 

| depth to rock, 
| shrink-swell, 

| low strength. 

l 

l Poor: 

| depth to rock, 
| slope. 

1 

1 

| Poor: 

| depth to rock, 
| slope. 

| 

l 

| Poor: 

| depth to rock, 
| slope. 

| 

[Poor: 

| depth to rock, 
slope. 


Poor: 

depth to rock, 
shrink-swell, 
low strength. 


Poor: 

depth to rock, 
low strength, 
slope. 


Improbable: 


Improbable: 


Improbable: 


Improbable: 


Improbable: 


Improbable: 


| Improbable: 


| excess fines. 


I 
I 
j 
| Improbable: 


| excess fines. 


| 
l 
| Improbable: 


| excess fines. 


1 
| 
| 
| Improbable: 


| excess fines. 


excess fines. 


l 
l 
l 
l 
| Improbable: 
I 
! 
l 
i 


excess fines. 


excess fines. 


excess fines. 


excess fines. 


excess fines. 


excess fines. 


excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
| excess fines. 


۱ 

l 

| Improbable: 

| excess fines. 
l 

| 

| Improbable: 

| excess fines. 
l 

l 

l 

| Improbable: 

| excess fines. 


l 

I 

l 

0 

| Improbable: 
| excess fines. 
1 

l 

| 


small stones, 
slope. 


1 

l 

1 

l 

| 

! 

1 

| too clayey, 

l 

1 

| 

| Poor: 

| depth to rock, 

| too clayey, 

| small stones. 

Poor: 
too clayey, 
small stones, 
slope. 


Poor: 

too clayey, 
small stones, 
slope. 


Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 

too clayey, 
small stones, 
slope. 


Poor: 

depth to rock, 
small stones, 
slope. 


|Poor: 

| small stones, 

| slope. 

l 

l 

| Poor: 

| small stones, 

| slope. 

| 

|Poor: 

| depth to rock, 

| small stones, 

| slope. 

l 

| Poor: 

| too clayey, 
small stones, 
slope. 


depth to rock, 


l 

1 

| 

! 

| Poor: 
۱ 

| slope. 
l 

۱ 


329 


330 


14.--Construction Materials--Continued 


Table 
| 
Soil name and 1 Roadfill Sand 
map symbol 1 
i 
| 
630, 631: 
Honker--------------- | Poor: Improbable: 


Millsholm 


Millsholm------------ 


Rock outcrop--------- 


Rock outcrop--------- 


660, 
Gaviota 


682: 
Henneke-------------- 


Rock outcrop--------- 


683: 


Hentine------------—— 


| depth to rock, 
] shrink-swell, 
| low strength. 


|Poor: 

| depth to rock, 
| slope. 

l 

| Poor: 

| depth to rock, 
| low strength, 
| slope. 
! 
1 


| Poor: 

| depth to rock, 
| slope. 

l 

1 

{Poor: 

| depth to rock, 
| low strength, 
| slope. 

| 

|Poor: 

| depth to rock, 
| slope. 

1 

| 

| Poor: 

| depth to rock, 
1 slope. 

| 

| 

| Poor: 

| depth to rock, 
| slope. 

| 

|Poor: 

| depth to rock, 
slope. 


| depth to rock, 
| slope. 


iPoor: 

| depth to rock, 
| slope. 

| 

! 

| Poor: 

| depth to rock, 
| slope. 

1 

| 

| Poor: 

| depth to rock, 
| slope. 
| 

| 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
l 
| Improbable: 

excess fines. 


j 

1 

! 

| Improbable: 

| excess fines. 
l 

1 

۱ 

| 

l 


Improbable: 
excess fines. 


1 
l 
| Improbable: 

excess fines. 
l 
1 
Improbable: 

| excess fines. 
| 
| 


Improbable: 
excess fines. 


i 

l 

| Improbable: 

| excess fines. 
l 

1 

| 

| Improbable: 

| excess fines. 
I 

l 

! 

| Improbable: 

| excess fines. 


1 
1 
| 


Gravel 


Improbable: 
excess fines. 


i 
l 
| Improbable: 

excess fines. 


j 

| 

| Improbable: 

| excess fines. 


1 

j 

l 

! 

| Improbable: 
| excess fines. 
l 

1 

i 


| Improbable: 

| excess fines. 
i 

l 

l 

| Improbable: 
excess fines. 
| 
l 
1 
Improbable: 
excess fines. 


Improbable: 
excess fines. 


i 
| Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable: 
| excess fines. 


l 
l 
Improbable: 

| excess fines. 
| 
| 


Improbable: 
excess fines. 


Soil Survey 


Topsoil 


1 
Poor: 

| too clayey, 

| small stones, 
slope. 

| 
]Poor: 

depth to rock, 
| slope. 

l 

| Poor: 

| depth to rock, 
slope. 


| 
| 
Poor: 
depth to rock, 
small stones, 
slope. 


Poor: 
depth to rock, 
slope. 


Poor: 
depth to rock, 
slope. 


depth to rock, 
small stones, 
slope. 


i 

| 

1 

1 

I 

| 

l 

| 

| Poor: 
| 

l 

| 

l 

| Poor: 

| depth to rock, 
| slope. 

l 

l Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 

depth to rock, 
too clayey, 
small stones. 


1 

1 

1 

| 

| 

! 

1 

| 

l 

| 

| Poor: 

| depth to rock, 
| small stones, 
| slope. 
l 

|Poor: 

I 

l 

! 

| 

| 

1 

i 

۱ 

| 


depth to rock, 
slope. 


Poor: 
depth to rock, 
small stones, 
slope. 


Stanislaus County, California, Western Part 


Soi 
m; 


1 name and 


ap symbol 


Table 14.--Construction Materials--Continued 


Roadfill 


683: 


Rock outcrop--------- 


Henneke-------------- 


684: 


Hentine-------------- 


Henneke-------------- 


685: 
Stonyf 


ord------------ 


Stonyford------------ 


687: 


Hentine-------------- 


Rock outcrop--------- 


690: 
Sehorn 


Contra 


Orogne 


Costa--------- 


n 


] depth to rock, 


depth to rock, 


] depth to rock, 
depth to rock, 


|Poor: 
| area reclaim. 


|Poor: 
| area reclaim, 
| slope. 

| 

| 

| 


IPoor: 
depth to rock, 
slope. 


lPoor: 
| depth to rock, 
slope. 


depth to rock, 


|Poor: 

| depth to rock, 
| shrink-swell, 
| low strength. 


1 

| Poor: 

| depth to rock, 
shrink-swell, 


1 
| low strength. 
l 


|Fair: 

] shrink-swell, 
| 1ow strength, 
1 slope. 


Sand 


Gravel 


Topsoil 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


{Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 


| 

1 

| 

1 

1 

l 

l 

l 

| 

| Improbable: 
I 

| 

l 

! 

i 

| excess fines. 
l 

1 


1 

| Improbable : 

| excess fines. 
1 

| 

l 

| improbable: 

| excess fines. 
| 

l 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbabie: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


l 
l 
۱ 
l 
l 
l 
۱ 
l 
۱ 
l 
۱ 
l 
۱ 
| 
l 
l 
l 
l 
۱ 
| 
l 
l 
i 
! 
1 
l 
۱ 
l 
1 
I 
۱ 
l 
۱ 
l 
۱ 
l 
۱ 
| 
1 
l 
i 
l 
۱ 
l 
! 
۱ 
۱ 
l 


| Improbable: 

| excess fines. 
! 

| 

| 

| Improbable: 
excess fines. 


Improbable: 


excess fines. 


Improbable: 
| excess fines. 


Poor: 
depth to rock, 
slope. 


| 

I 

l 

| 

1 

I 

l 

| 

| 

| 

| Poor: 

| depth to rock, 
| too clayey, 

| small stones. 
| 
| 
| 
| 
l 
1 
| 
l 
1 


Poor: 

depth to rock, 
small stones, 
slope. 


Poor: 
depth to rock, 
too clayey, 
small stones. 


Poor: 

area reclaim, 
small stones, 
slope. 


Poor: 

area reclaim, 
small stones, 
slope. 


Poor: 

depth to rock, 
small stones, 

| slope. 

1 

|Poor: 

| depth to rock, 
| too clayey, 

| small stones. 

| 

| Poor: 

| depth to rock, 
| slope. 

1 

l 

l Poor: 

| too clayey, 

| slope. 

I 


1 
|Poor: 


| tco clayey, 

| small stones, 
| slope. 

l 

|Poor: 

| area reclaim, 
| slope. 

| 
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332 


So: 


il name and 


map symbol 


Franc. 


iscan----------- 


Vallecitos----------- 


Table 14.--Construction Materials--Continued 


Roadfill 


| Poor: 

| depth to rock, 
| shrink-swell, 
| low strength. 
l 

| Poor: 

| depth to rock, 
| slope. 

l 

| Poor: 

| depth to rock, 
| shrink-swell, 
| low strength. 
1 


Sand 


Gravel 


Improbable: 


Improbable: 


Improbable: 


excess fines. 


excess fines. 


excess fines. 


Improbable: 


excess fines. 


Improbable: 


excess fines. 


improbable: 


excess fines. 


Soil Survey 


Topsoil 


Poor: 
too clayey, 
slope. 


Poor: 
Small stones, 
slope. 


Poor: 

depth to rock, 
too clayey, 
small stones. 
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Table 15.--Water Management 


(Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," 


See text for definitions of 


"moderate," and "severe." Absence of an entry indicates that the soil was not evaluated. The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation.) 


| Limitations for-- i Features affecting- 
Soil name and | Pond | Embankments, I | ٠ l Terraces ۱ : 
map symbol I reservoir | dikes, and | Drainage | Irrigation l and { Grassed 
I areas l levees | | | diversions I waterways 
I | | I l l 
100, 101---------- ISlight-~------- iModerate: [Deep to water |Slow intake, |Percs slowly---|Percs slowly. 
Capay I | hard to pack. | | percs slowly. | 
! l l l l 
102--------------- 1246036-236: IModerate: IDeep to water |Slow intake, IPercs slowly---|Percs slowly. 
Capay | seepage. | thin layer, ! | peres slowly. | 
| | hard to pack. | 1 I | 
l | l 1 | 
106--------------- ISlight--------- IModerate: |Deep to water  |S1ow intake, IPercs slowly---|Percs slowly. 
Capay $ | hard to pack. | | percs slowly. | 
| | l I 1 I 
110, 111, 116----- ISlight--------- | Severe: {Deep to water |Percs slowly, |Erodes easily, |Erodes easily, 
El Solyo | | hard to pack. | | erodes easily.| percs slowly. | percs slowly. 
! l | | | | 
120: | i | t I ! 
Vernalis--------- |Moderate: | Severe: [Deep to water  |Favorable------ |Erodes easily  |Erodes easily. 
| seepage. ! piping. | l | 
l I | | | 
Zacharias-------- ISlight--------- Moderate : |Deep to water  |Erodes easily  |Erodes easily  |Erodes easily. 
l | piping. l | | 
l l | l j 
121, 122---------- (Moderate: | Severe: |Deep to water  |Erodes easily {Erodes easily  |Erodes easily. 
Vernalis | seepage. | piping. I ! ۱ 
{ | l l 1 ! 
123, 125---------- |Moderate: | Severe: [Deep to water  |Favorable------ |Erodes easily [Erodes easily. 
Vernalis | seepage. | piping. I l i 
l l 1 ! l 
126: I | ۱ 1 l | 
Vernalis--------- | Moderate: |Severe: |Deep to water  |Favorable------ |Erodes easily  |Erodes easily. 
| seepage. | piping. l i I l 
j | i l | 
Zacharias-------- |Slight--------- |Moderate: |Deep to water |Erodes easily [Erodes easily  |Erodes easily. 
I | piping. [ | | I 
| l l | i i 
127--------------- (Moderate: |Severe: [Deep to water |Erodes easily  |Erodes easily  |Erodes easily. 
Vernalis | seepage. | piping. | I ۱ 
i l l | | 
130, 131---------- ISlight--------- IModerate: |Deep to water  |Percs slowly, |Erodes easily  |Erodes easily, 
Stomar | | piping. | | erodes easily. | | percs slowly. 
1 l l l l 
140, 141---------- ISlight--------- iModerate: |Deep to water  |Erodes easily [Erodes easily  |Erodes easily. 
Zacharias l | piping. l l ! l 
1 l I I l 
142--------------- IModerate: |Moderate: [Deep to water  |Favorable------ |Favorable------ |Favorable. 
Zacharias | seepage. | piping. l l l 
t ۱ | | ۱ 
144--------------- [Moderate: |Moderate: [Deep to water  |Slope---------- | Favorable------ {Favorable. 
Zacharias | seepage, | piping. t I 1 
] slope. 1 i l ! t 
۱ ! l l I l 
145--------------- IModerate: IModerate: [Deep to water  |Slope, |Erodes easily  |Erodes easily. 
Zacharias | slope. | piping. I | erodes easily. | 
I i l l | l 
i46-------------—-— |Siight--------- |Moderate: [Deep to water [Erodes easily  |Erodes easily [Erodes easily. 
Zacharias | | piping. ۱ l | 
۱ | | | | i 
147------—-—-------- [Moderate: IModerate: |Deep to water  |Favorable------ | Favorable-----— |Favorable. 
Zacharias | seepage. | piping. I | | | 
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Soil Survey 


Table 15.--Water Management--Continued 


Soil name and 
map symbol 


Columbia, sandy 
substratum------ 


157: 
Columbia--------- 


Columbia, sandy 
substratum------ 


Columbia, sandy 
substratum------ 


Merritt 


170: 
Dospalos--------- 


175: 
Dospalos--------- 


Bolfar----------- 


180------------ --- 


Limitations for-- 


Features affecting- 


i | 

| Pond | Embankments, I 1 I Terraces 1 

| reservoir | dikes, and | Drainage | Irrigation i and { Grassed 

l areas ۱ levees 1 1 | diversions I waterways 

| | I i l i 

I Severe: | Severe: |Deep to water |Soil blowing, |Soil blowing---|Favorable. 

| seepage. | piping. | flooding. 1 

۱ l ۱ 1 l i 

l 1 l | 1 

| Severe | Severe: {Deep to water  |Soil blowing, {Soil blowing---|Favorable. 

| seepage. | piping. | flooding. I 

۱ i | l 1 i 

l ۱ l 1 | 

i Severe: | Severe: |Deep to water Soil blowing,  |Erodes easily, |Erodes easily. 
| seepage. | piping. | erodes easily,| soil blowing. | 

| | { | flooding. 1 | 

! i l | 

| Severe: 1 Severe: {Deep to water  |Soil blowing, {Soil blowing---|Favorable. 

l| seepage. | piping. I | flooding. | { 

l 1 1 ! i | 

| Severe: | Severe: 1Deep to water  |Soil blowing---|Soil blowing---|Favorable. 

| seepage. | piping. | I l 

! i l 1 | 1 

l 1 i 1 l | 

|Severe: | Severe: |Deep to water |Soil blowing---|Soil blowing---|Favorable. 

| seepage. | piping. I I l 

l 1 | | | i 

| | 1 | i l 

| Severe: I Severe: |Deep to water  |Soil blowing, |Erodes easily, |Erodes easily. 
| seepage. | piping. l | erodes easily.| soil blowing. | 

l l ! l l | 

i 1 l l l l 

1 Severe: | Severe: [Deep to water {Soil blowing, ISoil blowing---[Favorable. 

| seepage. | piping. ! | flooding. i ! 

i | l | l 1 

1 1 I I l t 

| Severe: | Severe: [Deep to water |Soil blowing,  |Erodes easily, [Erodes easily. 
| seepage. | piping. | | erodes easily,| soil blowing. | 

| I | | flooding. 1 1 

l 1 1 l l l 

IModerate: | Severe: |Deep to water  |Erodes easily, |Erodes easily  |Erodes easily. 
| seepage. | piping. | { flooding. | 1 

۱ ! ! ! 1 1 

IModerate: | Severe: {Deep to water |Erodes easily  |Erodes easily  |Erodes easily. 
| seepage. | piping. | 1 l 

1 | | l 1 t 

l | | l | l 
|Slight--------- |Moderate: |Deep to water  |Droughty, |Percs slowly---|Droughty, 

| | hard to pack, | | slow intake, l | percs slowly. 
| | wetness. ٦ | percs slowly. | 1 

| i | | l l 
|Slight--------- {Moderate: |Deep to water |Erodes easily, |Erodes easily |Erodes easily. 
| | piping, t | flooding. | 1 

I | wetness. 1 | 1 | 

| | | 1 l 

1 i l t | l 
JSlight--------- |Moderate: |Deep to water Droughty, |Percs siowly---|Droughty, 

I | hard to pack, | | percs slowly. | | percs slowly. 
| | wetness. | I 1 

۱ 1 i | 

|Slight--------- {Moderate: {Deep to water Erodes easily  |Erodes easily  |Erodes easily. 
| | piping, l i 1 1 

| | wetness. l | l 

l l l | | | 

| Severe: | Severe: {Deep to water  |Droughty, {Too sandy, |Droughty. 

| seepage. | seepage, 1 soil blowing, | soil blowing. | 

٦ | piping. | | flooding. | | 


l i 
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Soil name and 


map symbol 
190--------------- 
Clear Lake 
195--------------- 


220: 


Columbia, sandy 
substratum------ 


Columbia, sandy 
substratum------ 
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Table 15.--Water Management--Continued 
l Limitations for-- i Features affecting- 
| Pond | Embankments, l | Terraces I 
l reservoir | dikes, and [l Drainage | Irrigation ] and I Grassed 
I areas | levees i l | diversions I waterways 
l | l | l 1 
|Siight--------- |Moderate: Deep to water |Slow intake, |Percs slowly---|Percs slowly. 
l | hard to pack, | | percs slowly, | I 
i | wetness. | flooding. I I 
l l I 1 1 
ISlight--------- |Moderate: {Deep to water  |Slow intake, |BPercs slowly---|Percs slowly. 
i | hard to pack, |} | peres slowly. | 1 
l | wetness. I [ [ 
| l 1 | i 
| Severe: | Severe: {Deep to water  |Soil blowing---|Favorable------ |Favorabie. 
| seepage. | piping. I 1 | t 
I I l 1 l l 
| Severe: | Severe: [Deep to water  |Droughty------- |Too sandy------ |Droughty. 
| seepage. | seepage. l t I l 
l l l i l 1 
IModerate: ISlight--- ---|Deep to water  IDroughty, | Favorable------ {[Droughty. 
| seepage. | i | soil blowing. | l 
i i 1 l l i 
1 i i l | 1 
| Severe: | Severe: [Deep to water  |Droughty, |Too sandy------ ]Droughty. 
| seepage. | seepage. t | flooding. | 1 
l | j | l l 
|Slight--------- | Severe: |Deep to water  |Droughty------- | Favorable------ IDroughty. 
l | seepage. I | l l 
l 1 | l l 1 
l | l 1 t l 
]Moderate: |Moderate: {Deep to water  |Erodes easily [Erodes easily [Erodes easily. 
| seepage. | piping, | l I I 
l | wetness. l l I | 
l | l | l | 
l 1 l l t | 
|Severe: | Severe: |Deep to water {Soil blowing,  |Erodes easily, |Erodes easily. 
| seepage. | piping. | | erodes easily.| soil blowing. | 
| l l l | | 
l | l i | l 
IModerate: |Moderate: [Deep to water  |Erodes easily, |Erodes easily |Erodes easily. 
| seepage. | piping, | 1 flooding. I l 
t | wetness. i I l I 
t ۱ | I l l 
| i ! l l I 
[Severe: | Severe: |Deep to water  |Soil blowing, |Erodes easily, [Erodes easily. 
| seepage. | piping. i | erodes easily,| soil blowing. | 
1 l | | flooding. | [| 
1 l | | | 1 
1 | | l l 1 
|Moderate: | Severe: [Deep to water  |Slope, {Erodes easily  |Erodes easily. 
| depth to rock,| piping. I | erodes easily. | [ 
| slope. | I 1 l i 
1 l | l | 
|Moderate: | Severe: Deep to water  |Slope, [Depth to rock, |Erodes easily, 
| seepage, | piping. | depth to rock,| erodes easily.| depth to rock. 
| depth to rock,! | erodes easily.l I 
| slope. I l ( I 
i I ! | | 
1 l | | | 
]Severe: I Severe: Deep to water  |Slope, |Slope, |Slope, 
1 slope. | piping. | erodes easily.| erodes easily.| erodes easily. 
1 l | 1 l 
{ Severe: | Severe: Deep to water  |Slope, [S1ope, | Slope, 
| slope. |! piping. | depth to rock,| depth to rock,| erodes easily, 
I i | erodes easily.| erodes easily.| depth to rock. 
| l l 1 1 
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Table 15.--Water Management--Continued 


Soil Survey 


l Limitations for-- | Features affecting- 
Soil name and | Pond | Embankments, | I iH Terraces 1 
map symbol { reservoir | dikes, and | Drainage Irrigation ۱ and i Grassed 
1 areas ٦ levees | | diversions | waterways 
1 l | i l 
255: l | i l 1 
Calla------------ |Severe: |Moderate: [Deep to water Slope---------- | Slope---------- |Slope. 
| slope. | piping. I l | 
l l | 1 1 
Carbona---------- | Severe: IModerate: {Deep to water Slope, Slope---------- | Slope, 
slope. | piping. | peres slowly. | percs slowly. 
l 1 | 
270--------------- Moderate: | Severe: |Deep to water Soil blowing, Erodes easily, |Erodes easily. 
Elsalado seepage. { piping. | | erodes easily.| soil blowing. | 
I 1 I l 
271, 272---------- {Moderate: |Severe: [Deep to water  |Erodes easily Erodes easily  |Erodes easily. 
Elsalado seepage. | piping. 1 | l 
1 l l | 
273--------------- Moderate: f Severe: [Deep to water  |Soil blowing, Erodes easily, |Erodes easily. 
Elsalado | seepage. | piping. l | erodes easily.| soil blowing. | 
1 l l 1 i I 
274--------------- Moderate: I Severe: [Deep to water |Erođes easily  |Erodes easily  |Erodes easily. 
Elsalado seepage. | piping. ٦ { | | 
i l 1 l | | 
2Bi1--------------- |Moderate: IModerate: {Deep to water  |Slope, |Favorable------ |Percs slowly. 
Carbona | slope. | piping. 1 | percs slowly. | | 
I | ۱ | l l 
290, 291: ! | ۱ l l 
Carbona---------- | Severe: Moderate: |Deep to water  |Slope, iISlope---------- | Slope, 
| slope. piping. | | perces slowly. | | peres slowly. 
l 1 l | ۱ 
Orognen---------- | Severe: Moderate: |Deep to water  |Slope, | Slope, |I Slope, 
| slope. hard to pack. | | droughty, | perces slowly. | droughty, 
| 1 | percs slowly. | | peres slowly. 
| l | t 
300--------------- |Slight--------- Moderate: Deep to water  |Percs slowly---|Percs slowly---|Percs slowly. 
Damluis { | hard to pack. l 1 I 
| | l l | 
301--------------- IModerate: |Moderata: Deep to water  |Slope, |Percs slowly---|Percs slowly. 
Damluis | slope. hard to pack. | peres slowly. | l 
} i | H I 
302--------------- |Slight--------- IModerate: Deep to water |Peres slowly---|Percs slowly---|Percs slowly. 
Damiuis | { hard to pack. | I I I 
l 1 | | l | 
303--------------- |Moderate: |Moderate: Deep to water  |Slope, |Percs slowly---|Percs slowly. 
Damiuis | slope. | hard to pack. | | percs slowly. | I 
I I 1 i l l 
304--------------- | Severe: |Moderate: {Deep to water |Slope, | Slope, | Slope, 
Damluis | slope. | hard to pack. | | percs slowly. | percs slowly. | percs slowly. 
1 I l l | l 
310--------------- |S1ight--------- IModerate: {Deep to water |Slow intake, |Percs slowly---|Percs slowly. 
Deldota | 1 piping. l | percs slowly. | 
1 l l l | 
320--------------- |Slight--------- IModerate: [Deep to water |Percs slowly, |Percs slowly---|Percs slowly. 
Dosamigos t hard to pack, | | excess salt. | 
l | excess salt. | l ! 
l | | l l 
330, 331---------- iSlight--------- | Severe: [Deep to water {Droughty, |Erodes easily, |Excess sodium, 
Pedcat l excess sodium.| | percs slowly. | percs slowly. | erodes easily, 
| 1 l ۱ droughty. 
| | ! l i 
340: | | ۱ | 1 
Carranza--------- | Severe: Moderate: |Deep to water  |Favorable------ {Large stones---|Large stones. 
| seepage. thin layer, | I j 1 
piping, 


| large stones. 
| 
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Table 15.--Water Management--Continued 


Limitations for-- Features affecting- 


| l 
Soil name and | Pond | Embankments, I | Terraces i 
map symbol ۱ reservoir | dikes, and I Drainage | Irrigation I and ۱ Grassed 

| areas l levees i | | diversions | waterways 

l l | l | | 
340: 1 I | l | 
Woo-------------- iModerate: | Severe: |Deep to water  |Favorable------ iFavorable------ |Favorable. 

| seepage. | piping. I ! 

l i | | 
350----------s-me- ISlight-------- | Severe: Deep to water  |Erodes easily  |Erodes easily  |Erodes easily. 
Woo I 1 piping. 1 | 

l i | | | 
400, 401: 1 l | ! 1 
Alo-------------- [Severe: |Moderate: (Deep to water  |Slope, |Slope, {Too arid, 

| slope. | thin layer, I | slow intake, | depth to rock,| slope, 

| | hard to pack. | | percs slowly. | percs slowly. | depth to rock. 

1 | 1 i l 
Vaquero---------- I Severe: | Severe: {Deep to water  |Slope, |Slope, [Too arid, 

| slope. | hard to pack. | | slow intake, | depth to rock,| slope, 

| | I | peres slowly. | percs slowly. | depth to rock. 

l l l i l ! 
Al0--------------- | Severe: |Moderate: |Deep to water  |Slope, ISlope, {Too arid, 

Ayar | slope. | thin layer, i | slow intake, | percs slowly. | slope, 

| hard to pack. | | percs slowly. | | percs slowly. 

l l | l l 
420: l ۱ | l ! 
Ayar------------- Severe: Moderate: {Deep to water  |Slope, (Slope, {Too arid, 

slope. thin layer, | | slow intake, | peres slowly. | slope, 
hard to pack. | | peres slowly. | | peres slowly. 
l t l i 
Oneil------------ Severe: Severe: IDeep to water Slope, Slope, !Slope, 
slope. piping. I | depth to rock,| depth to rock,| erodes easily, 
1 | erodes easily.| erodes easily.| depth to rock. 
i | l l ۱ 
430: I 1 l l l 
Vaquero---- Severe: |Severe: |Deep to water  |Slope, |Slope, |Too arid, 

| slope. | hard to pack. | | slow intake, | depth to rock,| slope, 

I l I | peres slowly. | percs slowly. | depth to rock. 

| l l | i | 
Carbona---------- Į Severe: IModerate: IDeep to water |Slope, ISlope---------- ISlope, 

1 slope. | piping. I | percs slowly. | percs slowly. 

I l 1 | 
500, 501: l t l 1 
Wisflat---------- ISevere: | Severe: [Deep to water  |Slope, Slope, Slope, 

| depth to rock,| piping. | droughty, depth to rock.| depth to rock. 

| slope. | | soil blowing. 

l l ۱ 
Arburua---------- | Severe: | Severe: |Deep to water Slope, Slope, Slope, 

i slope. | piping. depth to rock,| depth to rock,| erodes easily, 

[ { erodes easily.| erodes easily.| depth to rock. 

1 l 1 
San Timoteo------ | Severe: | Severe: Deep to water Slope, Slope, Slope, 

| seepage, | piping. soil blowing, depth to rock.| depth to rock. 

| siope. l depth to rock. | 

l l | 
502: l l 1 l 
Arburua---------- | Severe: | Severe: Deep to water Slope, |Slope, | Slope, 

| slope. | piping. depth to rock,| depth to rock, | erodes easily, 

1 I erodes easily.| erodes easily.| depth to rock. 

i l l 1 
Wisflat---------- |Severe: | Severe: Deep to water |Slope, (Slope, (Slope, 

| depth to rock,| piping. | droughty, | depth to rock.| depth to rock. 

| siope. 1 | soil blowing. | I 

l ! | l 1 
505, 506: 1 l 1 l | 
Arburua---------- [Severe: | Severe: Deep to water  |Slope, I81ope, ISiope, 

t slope. | piping. i | depth to rock,| depth to rock,| erodes easily, 


J 
i 


| erodes easily.| erodes easily.] depth to rock. 
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Table 15.--Water Management--Continued 
I Limitations for-- | Features affecting- 
Soil name and | Pond | Embankments, l l 1 Terraces I 
map symbol 1 reservoir | dikes, and l Drainage | Irrigation ۱ and l Grassed 
{ areas 1 levees i | | diversions | waterways 
l 1 l } i | 

505, 506: l i | | | 1 

Contra Costa------ | Severe: | Severe: |Deep to water  |Slope, | Slope, | Slope, 
| slope. | thin layer. I | percs slowly, | depth to rock,| depth to rock, 
l | 1 | depth to rock.| perces slowly. | percs slowly. 
| 1 i 1 1 I 

Wisflat---------- | Severe | Severe: IDeep to water {Slope, | Slope, | Slope, 
| depth to rock, | piping. I | droughty, | depth to rock.| depth to rock. 
| slope. 1 1 | soil blowing. | 1 
1 | l 1 l l 

510: l i I l l l 

Arburua---------— (Severe: |Severe: |Deep to water jSlope, |Slope, | Slope, 
| slope. | piping. I | depth to rock,| depth to rock,| erodes easily, 
I I | | erodes easily.| erodes easily.| depth to rock. 
I | | i | l 

Wisflat---------- Severe: | Severe: |Deep to water  |Slope, (Slope, |Slope, 

depth to rock,| piping. i | droughty, { depth to rock.| depth to rock. 
slope. i | | soil blowing. | 1 
| | | l i 
Rock outcrop----- Severe: |Slight--------- |Deep to water Slope, |Slope, | Slope, 
depth to rock, | | | depth to rock.| depth to rock.| depth to rock. 
slope. | 1 | 1 l 
| | | | | 
520, 521: l 1 | ! | 

Wisflat---------- Severe: | Severe: {Deep to water |Slope, |Slope, | Slope, 

| depth to rock,| piping. | | droughty, | depth to rock.| depth to rock. 
slope. | i | soil blowing. | l 
i ۱ l 1 | I 

Rock outcrop----- | Severe: |Slight--------- {Deep to water  |Slope, | Slope, |Slope, 
| depth to rock, | l | depth to rock.| depth to rock.| depth to rock. 
| slope. l ł l { l 
| | | l 1 | 

530--------------- | Severe: | Severe: [Deep to water |Slope, | Slope, | Slope, 

Oneil | slope. | piping. i | depth to rock,| depth to rock,| erodes easily, 
I I l | erodes easily.| erodes easily.| depth to rock. 
l | | l l l 

540--------------- | Severe: | Severe: |Deep to water  |Slope, f Slope, |Slope, 

Oquin | seepage, | piping. I | soil blowing, | depth to rock,| erodes easily, 
| slope. | i | depth to rock.| erodes easily.| depth to rock. 
| | | | l | 

600, 601: I 1 1 | 1 1 

Gonzaga---------- |Severe: |Severe: [Deep to water |Slope, |Slope, |Slope, 
| slope. | thin layer. ۱ | droughty, | depth to rock,| droughty, 
| | I | percs slowly. | percs slowly. | depth to rock. 
| | 1 l i I 

Honker----------- | Severe: IModerate: [Deep to water  |Slope, |Slope, |Slope, 
| slope. | thin layer, 1 | droughty, | depth to rock,| droughty, 

i | hard to pack. | { soil blowing. | soil blowing. | depth to rock. 

l I 1 l 1 1 
Franciscan------- | Severe: |Severe: [Deep to water  |Slope, |Slope, |Large stones, 

{ slope. 1 thin layer. t | soil blowing, | large stones, | slope, 

| l I | depth to rock.| depth to rock.| depth to rock. 

| l 1 l l 1 

610, 611: | l | l l 

Honker----------- | Severe: Moderate: {Deep to water |Slope, | Slope, I Slope, 
| slope. thin layer, | | droughty, 1 depth to rock,| droughty, 
| hard to pack. | | soil blowing. | soil blowing. | depth to rock. 
i | | | i l 

Vallecitos------- | Severe: | Severe: |Deep to water  |Slope, |Slope, |Slope, 
| depth to rock,| thin layer. | { droughty, | depth to rock,| droughty, 
| slope. l 1 | percs slowly. | percs slowly. | depth to rock. 
i l l | | 

Honker, eroded---|Severe: IModerate: {Deep to water  |Slope, | Slope, 18510, 
| slope. | thin layer, l | droughty, | depth to rock,| droughty, 

I hard to pack. | | percs slowly. | percs slowly. | depth to rock. 
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339 


Features affecting- 


| 
Soil name and | Pond | Embankments, ۱ 
map symbol i reservoir | dikes, and ۱ Drainage 
I areas ٦ levees i 
l | l 
612: l I l 
Honker----------- | Severe: {Moderate: |Deep to water 
| slope. | thin layer, 
1 | hard to pack. | 
l | l 
Vallecitos------- | Severe: | Severe: [Deep to water 
| depth to rock,| thin layer. I 
| slope. | | 
۱ l 1 
Gonzaga---------- | Severe: |Severe: [Deep to water 
| slope. | thin layer. 
l l 1 
| | l 
613, 614: i | i 
Honker----------- | Severe: I|Moderate: [Deep to water 
| slope. | thin layer, 
1 | hard to pack. | 
l 1 1 
Gaviota---------- | Severe I Severe: IDeep to water 
| depth to rock,| thin layer. 1 
| slope. | | 
l | l 
615: ۱ | 1 
Honker----------- | Severe: |Moderate: {Deep to water 
¦ slope. | thin layer, 
| | hard to pack. | 
l l 
Quinto----------- | Severe: | Severe: {Deep to water 
| depth to rock,| thin layer. | 
| slope. | 1 
| 
620----2----4--e925- | Severe: | Severe: Deep to water 
Franciscan | slope. | thin layer. 
1 
l | 
625: I l 1 
Franciscan------- | Severe: | Severe: |Deep to water 
| slope. | thin layer. 
l l 
l | 1 
Quinto----------- |Severe: |Severe: Deep to water 
| depth to rock,| thin layer. 1 
| slope. l 1 
l 1 l 
Honker----------- | Severe: |Moderate: |Deep to water 
| slope. | thin layer, 
1 | hard to pack. | 
i l ۱ 
630, 631: l l 1 
Millsholm-------- | Severe: | Severe: |Deep to water 
| depth to rock,| thin layer. | 
| slope. l | 
I t 
Honker----------- | Severe: (Moderate: |Deep to water 
| slope. | thin layer, 
1 { hard to pack. | 
1 l ! 
Rock outcrop----- | Severe: ]Slight--------- {Deep to water 
| depth to rock, | 1 
| slope. l | 
1 1 
بداو ور کا‎ kaha مس‎ nene | Severe: I Severe: |Deep to water 
Millsholm | depth to rock,! thin layer. 


| slope. 
l 


Irrigation 


Slope, 
droughty, 
soil blowing. 


slowly, 


slowly, 


Slope, 
depth to rock. 


Slope, 
droughty, 
soil blowing. 


Slope, 
droughty, 
depth to rock. 


Slope, 
soil blowing, 
depth to rock. 


Slope, 
soil blowing, 
depth to rock. 


Slope, 
droughty, 
depth to rock. 


Slope, 


droughty, 
soil blowing. 


Slope, 


Slope, 
droughty, 
soil blowing. 


Slope, 
depth to rock. 


Slope, 


to rock. 


to rock. 


depth to rock, 
erodes easily. 


Terraces I 
and [ Grassed 
diversions { waterways 
1 
1 
Slope, | Slope, 
depth to rock,| droughty, 


soil blowing. | 
l 
|Slope, 

erodes easily, 
depth to rock. 


depth to rock. 


Slope, 
depth to rock,l 
erodes easily. | 

l 


Slope, [Slope, 
depth to rock,{ depth to rock, 
peres slowly. | percs slowly. 
l 
i 
Slope, | Slope, 
depth to rock,| droughty, 
percs slowly. | depth to rock. 
l 
Slope, ISlope, 
depth to rock.| depth to rock. 
1 
1 
| 
Slope, | Slope, 


soil blowing. | depth to rock. 
l 

Slope, |Slope, 

depth to rock.| droughty, 
| depth to rock. 
l 


Slope, ISlope, 
depth to rock,| depth to rock. 
soil blowing. | 
I 
I 
Slope, {Slope, 
depth to rock,| depth to rock. 
soil blowing. | 
! 
Slope, I Slope, 
depth to rock.| droughty, 


| depth to rock. 
l 
Slope, ISlope, 
depth to rock, | 
soil blowing. | 
1 
t 
Slope, ISlope, 
depth to rock, | 
erodes easily. | 
| 
| Slope, [Slope, 
| depth to rock,| droughty, 
| soil blowing. | depth to rock. 
l l 
ISlope, ISlope, 
| depth to rock.| depth to rock. 
| | 
i 1 
| Slope, I Slope, 


droughty, 
depth to rock. 


erodes easily, 


l 
1 
1 
l 
l 
1 
| 
l 
l 
l 
l 
l 
l 
I 
I 
! 
1 
1 
! 
{ 
I 
I 
I 
j 
i 
۱ 
I 
I 
{ depth to rock,| droughty, 
I 
I 
1 
l 
l 
| 
! 
l 
1 
1 
| 
1 
| 
۱ 
1 
l 
l 
I 
| 
l 
l 
! 
1 
1 
t 
|} 
l} depth to rock. 
| 


depth to rock,| depth to rock,| erodes easily, 
erodes easily. 


| erodes easily.| 


depth to rock. 
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Table 15.--Water Management--Continued 
| Limitations for-- | Features affecting- 
Soil name and | Pond { Embankments, | I | Terraces I 
map symbol | reservoir | dikes, and I Drainage | Irrigation | and | Grassed 
| areas I levees t I | diversions I waterways 
| f ! l I i 
640: l 1 i 1 l | 
Quinto----------- (Severe: | Severe: |Deep to water  |Slope, | Slope, |Slope, 
| depth to rock, | thin layer. | i droughty, | depth to rock.| droughty, 
| slope. I ! | depth to rock. | | depth to rock. 
l i 1 l i | 
Millsholm-------- | Severe: Severe: |Deep to water Slope, | Slope, | Slope, 
| depth to rock, | thin layer. I | depth to rock,| depth to rock,| erodes easily, 
slope. | | erodes easily.| erodes easily.| depth to rock. 
» 1 l 1 | 
Rock outcrop----- Severe: Slight--------- |Deep to water  |Slope, ISlope, |S1ope, 
depth to rock, l | depth to rock.| depth to rock.| depth to rock. 
slope. l i l I 
| i l l 
650: | j { l 
Quinto----------- Severe: Severe: {Deep to water |Slope, ISlope, | Slope, 
depth to rock,| thin layer. | | droughty, i depth to rock.| droughty, 
slope. 1 | | depth to rock. | | depth to rock. 
| | i 1 l 
Rock outcrop----- | Severe: |Slight--------- |Deep to water  |Slope, |Slope, 1 Slope, 
| depth to rock, | i | depth to rock.| depth to rock.| depth to rock. 
| slope. l l I l 
I | | 1 ! 
660--------------- | Severe: | Severe: {Deep to water Slope, IS1ope, ISlope, 
Gaviota | depth to rock,| thin layer. | depth to rock,| depth to rock,| erodes easily, 
{ slope. l | erodes easily.| erodes easily.| depth to rock. 
| l | I l 
661---—----------- | Severe: | Severe: {Deep to water Slope, |Slope, |Slope, 
Gaviota | depth to rock,| thin layer. I depth to rock.| depth to rock.| depth to rock. 
| slope. 1 l l 
l I l | 
682: 1 l l l | } 
Henneke---------- |Severe | Severe: (Deep to water |Slope, 181826, |Large stones, 
| depth to rock,| thin layer. | | droughty. | large stones, slope, 
| slope. l l 1 | depth to rock.| droughty. 
i l l l | l 
Hentine---------- | Severe: | Severe: |Deep to water |Slope, | Slope, Slope, 
| depth to rock,| thin layer. | 1 droughty, | depth to rock.| droughty, 
| slope. | l | depth to rock.| depth to rock. 
l l ! l t 
Rock outcrop----- |Severe: |Slight--------- |Deep to water  |Slope, | Slope, Slope, 
| depth to rock, | l | depth to rock.| depth to rock.| depth to rock. 
| slope. | 1 | | 
| | 1 | | 
683: l | i | 1 
Hentine---------- (Severe: | Severe: |Deep to water  |Slope, | Slope, |Slope, 
| depth to rock,| thin layer. | | droughty, { depth to rock.| droughty, 
| slope. 1 | | depth to rock. | | depth to rock. 
! | | i l l 
Rock outcrop----- ]Severe: |Slight--------- {Deep to water  |Slope, {Slope, | Slope, 
| depth to rock, | l | depth to rock.| depth to rock.| depth to rock. 
| slope. i I l l { 
l | i l ۱ I 
Henneke---------- | Severe: | Severe: |Deep to water  |Slope, ĮSlope, |Large stones, 
| depth to rock,| thin layer. | | droughty. | large stones, | slope, 
| slope. 1 | | depth to rock.| droughty. 
l j 1 l i | 
684: l l 1 l l 1 
Hentine---------- | Severe | Severe: |Deep to water  |Slope, IS1ope, | Slope, 
| depth to rock,| thin layer. I | droughty, | depth to rock.| droughty, 
| siope. H i | depth to rock. | | depth to rock. 
| | | i | i 
Henneke---------- | Severe: | Severe: |Deep to water  |Slope, |Slope, |Large stones, 
{| depth to rock,| thin layer. ۱ | droughty. | large stones, | slope, 
| slope. | l | | depth to rock.| droughty. 
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Limitations for-- Features affecting- 


I 1 
Soil name and | Pond | Embankments, ۱ i I Terraces | 
map symbol l reservoir | dikes, and 1 Drainage |! Irrigation I and | Grassed 
| areas I levees ! i | diversions | waterways 
| l l ! | | 
685: | l | l l | 
Stonyford-------- | Severe: | Severe: {Deep to water  |Depth to rock, |Slope, | Slope, 
| depth to rock, ۱ thin layer. I | slope. | depth to rock.| depth to rock. 
| slope. 1 1 l l l 
l I | | l ۱ 
Stonyford-------- | Severe: | Severe: |Deep to water  |Depth to rock, |Slope, | Slope, 
| depth to rock, | thin layer. 1 | slope. | depth to rock.| depth to rock. 
| slope. l l I l I 
l 1 l l l 1 
687: | l ۱ l l | 
Hentine---------- | Severe: | Severe: |Deep to water  |Slope, | Slope, | Slope, 
| depth to rock,| thin layer. $ | droughty, | depth to rock.| droughty, 
| slope. t | | depth to rock. | | depth to rock. 
| l 1 l 1 j 
Henneke---------- {Severe: | Severe: |Deep to water  |Slope, | Slope, |Large stones, 
| depth to rock,| thin layer. | | droughty. | large stones, | slope, 
| slope. I | | | depth to rock.| droughty. 
l l l l 1 | 
Rock outcrop----- | Severe: ISlight--------- |Deep to water  |Slope, ISlope, | Slope, 
| depth to rock, | l | depth to rock.| depth to rock.| depth to rock. 
| slope. 1 l | l | 
l 1 l l | | 
690: l 1 1 | l ۱ 
Sehorn----------- | Severe: | Severe: |Deep to water  |Slope, | Slope, | Slope, 
| slope. | thin layer. I | slow intake, | depth to rock,| depth to rock, 
I I | | percs slowly. | percs slowly. | percs slowly. 
l l l 1 l 1 
Contra Costa----- |Severe: | Severe: |Deep to water |Slope, |Slope, | Slope, 
| slope. | thin layer. | | percs slowly, | depth to rock,! depth to rock, 
I l I | depth to rock.| percs slowly. percs slowly. 
۱ l ۱ I ۱ 
695--------------- į Severe: |Moderate: |Deep to water  |Slope, | Slope, Slope, 
Orognen | slope. | piping. ٦ | soil blowing, | soil blowing. percs slowly. 
t 1 i | percs slowly. | 
l l i l I 
700: l l ۱ | l 
Hytop------------ |Severe: | Severe: |Deep to water  |Slope, |Slope, Slope, 
| slope. | thin layer. | | droughty, | depth to rock,| erodes easily, 
l l 1 | percs slowly. | erodes easily.| droughty. 
I I | i I 
Franciscan------- | Severe: | Severe: [Deep to water  |Slope, |Slope, Slope, 
{ slope. f thin layer. | | soil blowing, | depth to rock,| depth to rock. 
[ I | | depth to rock.| soil blowing. 
i l | | | 
Vallecitos------- {Severe: j Severe: {Deep to water  |Slope, | Slope, Slope, 
j depth to rock,| thin layer. | | droughty, | depth to rock,| droughty, 
j slope. ۱ 1 | percs slowly. | percs slowly. | depth to rock. 
i 
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Table 16.--Engineering Index Properties 


(The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated.) 


i 1 ۱ Classification ÓIFrag- | Percentage passing i i 
Soil name and  |Depth| USDA texture | 1 [ments | sieve number-- |Liquid | Plas- 
map symbol | | | Unified | AASHTO | 3-10 | l | l | limit | ticity 
1 1 1 1 linches| 4 | 10 | 40 | 200 | ] index 
| In | l l | Pet | l l I | Pct | 
l l l 1 | i i | l | 1 
i00-------------—- | 0-20|Clay------------- ICH, CL |A-7 0 | 100 | 100 195-100185-95 | 40-60 | 20-35 
Capay 120-601Clay, silty clay |CL, CH |A-7 0 | 100 | 100 195-100185-95 | 40-60 | 20-35 
1 l l 1 | | | | l | | 
101-------------- | 0-20|Clay------------- ICH, CL |A-7 | 0 | 100 | 100 |95-100|85-95 | 40-60 20-35 
Capay [20-60|Ciay, silty clay ICH, CL |A-7 prg | 100 | 100 195-100185-95 | 40-60 | 20-35 
I I 1 l | | l j l 1 
102-------------- | 0-20|Clay------------- ICH, CL ۱۸۶ 0 j 100 | 100 95-۔100|85-۔95إ‎ | 40-60 | 20-35 
Capay |20-35|Silty clay, clay ICH, CL {A-7 0 | 100 | 100 195-100|85-95 | 40-60 20-35 
(35-45|Clay loam-------- {CL |A-7 0 | 100 | 100 95-100175-95 | 40-50 15-25 
]45-60|Loam------------- IML, CL-ML,!A-4 0 190-100|85-100]75-95 |50-65 | 25-35 5-10 
| l | cL | l ! l | 1 1 
| | 1 | l | ! 1 ۱ 
106-------------- | 0-201]Clay------------- ICH, CL 1A-7 i 0 4 100 | 100 195-100/[85-95 | 40-60 20-35 
Capay |20-60|Clay, silty clay |CL, CH |A-7 | 0 | 100 | 100 195-100185-95 | 40-60 20-35 
| | | | | 1 ۱ 
110-------------- | 0-17|Silty clay loam IML, CL lA-6, A-7 | 0 100 | 100 ]195-100;75-90 | 35-45 | 10-20 
El Solyo |17-60|Silty clay loam, |ML, MH, |A-7 | 0 | 100 | 100 1|95-100|90-95 | 40-55 | 15-25 
I | silty clay. | CL, CH | i | t 1 i 
l i | l 1 i | l 
11l-------------- | 0-17iClay loam-------- ML, CL |A-6, A-7 0 100 | 100 ]95-100|75-90 | 35-45 | 10-20 
El Solyo ۱17-60 | 5211 clay loam, |ML, MH, |A-7 0 | 100 | 100 195-100|90-95 | 40-55 15-25 
l | silty clay. CL, CH l j l l { l 
l i 1 | l | l | l 
116-------------- | 0-17|Silty clay loam ML, CL lA-6, A-7 | 0 100 1 100 195-100|75-90 35-45 | 10-20 
El Solyo |17-60|Silty clay loam, |ML, MH, |A-7 0 100 | 100 195-100/90-95 40-55 | 15-25 
1 | silty clay. | CL, cH | | l | [ 
| l 1 I i i | I l 
120: 1 I i l l 1 i l 1 
Vernalis-------- 0-20|Clay loam-------- ICL |A-6 1 0 100 {95-100/85-100|65-85 30-40 | 10-20 
120-62|Loam, silt loam, ICL, CL-ML |A-4, A-6 0 | 100 195-100/80-100|55-80 25-40 | 5-20 
1 | clay loam. 1 l l | l i I | 1 
| l l ! l 1 I 1 | 
Zacharias------- | 0-14|Clay loam-------- ICL |A-6 0 | 85-100| 75-1001 65-90 | 60-80 30-40 | 10-5 
114-66|Clay loam, loam {CL |A-6 | 0 185-100175-100|60-90 (50-80 | 30-40 | 10-20 
| 1 l 1 | l | D l l | 
121-------------- 0-20|Loam------------- (ML |A-4 0 | 100 195-100180-100]55-85 | 25-35 | NP-10 
Vernalis 20-62|Loam, silt loam, ICL, CL-ML |A-4, A-6 0 | 100 |95-100}80-100155-85 | 25-40 | 5-20 
| clay loam. l 1 i ۱ l l ( | 
l i | l | ! I l i 
122-------------- | 0-20|Loam------------- IML [A-4 0 | 100 ۱95-100180-100 | 55-80 | 25-35 | NP-10 
Vernalis 120-62|Loam, silt loam, |CL, CL-ML |A-4, A-6 | 0 | 100 195-100/80-100]55-B80 | 25-40 | 5-20 
1 | clay loam. I | | I l 1 | | i 
l | | | i l l | | l 
123-------------- | 0-20{Clay loam-------- ICL |A-6 | O | 100 195-1001[85-100|65-85 | 30-40 | 10-20 
Vernalis 120-62|Loam, silt loam, |CL, CL-ML |A-4, A-6 | ٥ | 100 195-100|80-100|55-85 | 25-40 | 5-20 
| | clay loam. 1 l I l | 1 l l 
i | | l | ! l l 1 I 1 
جو سن سرت و جس من ا .ہس‎ | 0-20|Clay loam-------- ICL |A-6 | 0 | 100 195-100(85-100|65-85 | 30-40 | 10-20 
Vernalis 120-62]Loam, silt loam, |CL, CL-ML |A-4, A-6 | 0 | 100 |95-100180-100155-80 25-40 | 5-20 
1 | clay loam. | | ۱ 1 l | 1 i 
t i 1 1 i | l l 1 1 
126: l 1 l 1 | | l i 1 l 
Vernalis-------- | 0-20|1Clay loam-------- {cL |A-6 | 0 | 100 |95-100|85-100165-85 30-40 | 10-20 
120-621Loam, silt loam, |CL, CL-ML |A-4, A-6 | 0 | 100 |95-100|80-100155-80 25-40 | 5-20 
l | clay loam. l i l 1 | i 1 l 
| l i | | | 1 l l | I 
Zacharias------- | 0-141Clay loam-------- ICL ۱۵-6 | 0 185-100|75-100165-90 |60-80 | 30-40 | 10-15 
|14-66|Clay loam, loam ICL |A-6 | 0 185-100|75-100|60-90 |50-80 | 30-40 | 10-20 
| | 1 


1 | | ! ۱ | l l 
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l 1 | Classification 
Soil name and  |Depth| USDA texture | i 
map symbol | l { Unified | AASHTO 
l 1 l 1 
ا‎ In | l ۱ 
1 t i I 
127-------------- | 0-20|Loam------------- (ML |A-4 
Vernalis |20-62|]Loam, silt loam, |CL, CL-ML |A-4, A-6 
t | clay loam. i I 
l | l 1 
130-------------- | 0-20iClay loam-------- ICL [A-6 
Stomar [20-38]Clay loam, clay ICL, CH (A-7 
138-60|Clay loam, silty |CL |A-6, A-7 
۱ | clay loam. ۱ | 
l l { l 
131-------------- | 0-20|Clay loam-------- ICL |A-6 
Stomar ۱20-38 | ٥237, clay loam ICL, CH |A-7 
138-60|Clay loam, silty |SC, CL |A-6 
| clay loam. l ۱ 
| | 
140, 141--------- 0-14|Clay loam-------- ICL A-6 
Zacharias 14-66|Clay loam, loam |CL A-6 
| 
142, 144--------- 0-14|Gravelly clay GC, SC, CL|A-6 
Zacharias | loam. 
14-66|Gravelly clay GC, SC, CL|A-6 
{ loam, gravelly 
{ loam. 
! l 
145, 146---- --| 0-14|Clay loam-------- CL ۱۵۸-6 
Zacharias [14-66|Clay loam, loam CL |A-6 
| 1 | 
147---------~---~ | 0-14|Gravelly clay GC, SC, CL|A-6 
Zacharias I | loam. l 
114-66|Gravelly clay GC, SC, CL|A-6 
( | loam, gravelly | 
I | loam. | ۱ 
l l 1 1 
150-------------- | 0-14]Fine sandy loam |SM, SC-SM,|A-4 
Columbia I ! | Sc l 
I14-60|Stratified sandy |SM, 80-881, ۱ 
I | loam to fine | sc 1 
۱ | sandy loam. I 1 
1 | l 1 
151: | l l l 
Columbia-------- | 0-14}Fine sandy loam  |SM, SC-SM,|A-4 
i I | sc l 
[14-60|Stratified sandy |SM, SC-SM, |A-4 
{ | loam to fine | sc 
I | sandy loam. 1 { 
I 1 l i 
Columbia, sandy | | 1 l 
substratum----- | 0-12|Fine sandy loam |SM, SC-SM |A-4 
112-41|Sandy loam------- |SM, SC-SM |A-4 
|41-60|Stratified sand  |SP-SM, SM |A-1, A-2, 
I | to loamy sand. l | A-3 
l | l l 
153, 155--------- | 0-14|Fine sandy loam  |SM, SC, |A-4 
Columbia I l | SC-SM j 
|14-60| Stratified sandy ISM, SC, |A-4 
1 | loam, fine sandy| SC-SM i 
۱ | loam I t 
i | 1 1 
157: 1 | i I 
Columbia-------- I 0-14|Fine sandy loam ISM, SC, ]A-4 
l | | SC-SM l 


[14-60|Stratified sandy |SM, SC, 
| | loam, fine sandy| SC-SM 
I | loam 

l | 1 


Frag- 
iments 
3-10 
| inches 


| 


| 
l 
l 
l 
l 
l 
1 
l 
l 
| 
i 
l 
۱ 
l 
l 
l 
l 
1 
1 
l 
۱ 
| 
l 
۱ 
1 
l 
| 
l 
l 
| 
| 
t 


Pct 


ooo 
1 
Ut! Ui Un 


o 


343 
I Percentage passing 1 | 
I sieve number-- |Liquid | Plas- 
l | I | | limit | ticity 
| 4 | 10 | 40 | 200 | | index 
i ! l ! | Pot | 
| | l I I | 
| 100 |95-100180-100|55-80 | 25-35 | NP-10 
| 100 |95-100|80-100/55-80 | 25-40 | 5-20 
l | | i 1 i 
l | l | l l 
195-100(90-100[85-95 |65-85 | 30-40 | 10-20 
195-100|90-100|/85-100]70-95 | 40-60 | 20-35 
|95-100|90-100|80-95 160-85 | 30-45 | 10-20 
l ! I l l l 
| I | l l I 
| 100 195-100|90-100/65-85 | 30-40 | 10-20 
| 100 |95-100/90-100175-95 | 40-60 | 20-35 
190-100185-100180-90 135-70 | 20-40 | 10-25 
! ! | l l 
| | | i l 
۱85-100175-100 | 65-90 |60-80 30-40 | 10-15 
185-100|75-100/|60-90 |50-80 30-40 | 10-20 
i 1 | | | 
[55-80 |50-75 |45-70 {35-60 30-40 | 10-15 
| ۱ | 1 ۱ 
155-80 ۱50-75 |45-70 | 35-60 30-40 | 10-20 
l l | l l 
{ l 1 l l 
i 1 i l l 
185-100175-100165-90 160-80 30-40 | 10-15 
185-1001/75-100160-90 150-80 30-40 | 10-20 
l l l l l 
155-80 |50-75 145-70 135-60 | 30-40 | 10-15 
| | l [ | | 
155-80 [50-75 45-70 |35-60 | 30-40 | 10-20 
I [ | | l | 
۱ [ | ! I | 
l ۱ ۱ | I | 
| 100 100 185-95 135-50 | 20-30 | NP-10 
i 1 l 1 { 
| 100 100 180-95 135-50 | 20-30 | NP-10 
I I ۱ | 
1 ۱ | i 
l ۱ j l | 
| | t ۱ | 
| 100 100 185-95 |35-50 | 20-30 | NP-10 
I | | | 
| 100 100 180-95 |35-50 | 20-30 | NP-10 
i 1 l | 
1 | l | 
1 l i | 
| | 1 i 
| 100 100 185-95 |35-50 | 20-25 | NP-5 
| 100 100 180-95 {35-50 | 20-25 | NP-5 
| 100 |95-100}40-70 | 5-15 | --- | NP 
l 1 l l 
l I l l 
| 100 | 100 185-95 |35-50 | 20-30 | NP-10 
1 | l I | 
| 100 | 100 180-95 {35-50 | 20-30 | NP-10 
l | ] ! 1 ۱ £ 
| l ۱ | | 
l | l i 1 l up 
1 | ] 1 | E 
| 100 | 100 185-95 |35-50 | 20-30 | NP-10 
| | | 1 1 
| 100 | 100 180-95 {35-50 | 20-30 | NP-10 
I ! | ۱ 
1 1 l ۱ 
| l 1 | 
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Table 16.--Engineering Index Properties--Continued 


] l f Classification |Frag- | Percentage passing t I 
Soil name and  |Depth| USDA texture ٦ 1 iments | sieve number-- |Liquid | Plas- 
map symbol i | | Unified | AASHTO | 3-10 | l 1 l | limit | ticity 
| 1 I | linches| 4 ! 10 | 40 | 200 | index 
| In | | i | Pet | | 1 | Pct | 
1 1 | | | 1 l | | ۱ | 
157: I | i | | l | 1 1 1 
Columbia, sandy | l l 1 | D | | l 
substratum----- | 0-12|Fine sandy loam  |SM, SC-SM |A-4 | 0 | 100 | 100 185-95 |35-50 | 20-25 NP-5 
112-41|Sandy loam------- |SM, SC-SM |A-4 | 0 | 100 | 100 180-95 |35-50 | 20-25 NP-5 
|41-60|Stratified sand  |SP-SM, SM |A-1, A-2,| 0 | 100 195-1001|40-70 5-15 | --- | NP 
1 | to loamy sand. | | A-3 | | i I l | | 
I l | | l 1 l 1 1 l 
159: 1 1 ! l 1 | l | | | 
--| 0-14|Fine sandy loam |SM, SC, |A-4 | 0 | 100 | 100 185-95 |35-50 | 20-30 | NP-10 
l l | SC-SM l l | l l l l 
|14-60|Stratified sandy |SM, SC, |A-4 | 0 | 100 | 100 180-95 |35-50 | 20-30 | NP-10 
{ | loam, fine sandy} SC-SM l l i l | l | 1 
l | loam 1 i l | I | l | i 
I | l 1 l | 1 | | | 1 
Columbia, sandy | ۱ l l l l 1 | l | l 
substratum----- | 0-12|Fine sandy loam  |SM, SC-SM |A-4 | 0 | 100 | 100 185-95 {35-50 | 20-25 | NP-5 
|12-41|Stratified sandy |SM, SC-SM |A-4 1 0 | 100 | 100 180-95 |35-50 | 20-25 | NP-5 
| | loam. l 1 | l l | l 1 1 
{41-60(Stratified sand  |SP-SM, SM |A-1, A-2,| 0 | 100 195-100]140-70 | 5-15 | --- | NP 
| | to loamy sand. | | A-3 | i l l l l 1 
| I ! | ! l 1 | l l l 
160, 165--------- | 0-12|Silty clay loam ICL {A-6, A-7 | 0 1 100 | 100 195-100|85-95 | 30-45 | 10-20 
Merritt {12-38|Silt loam, silty ICL |A-6, A-7 | 0 | 100 | 100 195-100180-95 | 30-45 | 10-20 
i | clay loam. l ۱ | 1 | l l l I 
[38-60|S8tratified loamy ISM, ML ۱۸-4 | 90 | 100 | 100 185-100]140-60 | --- | NP 
i | fine sand to | ! I 1 | I | 1 | 
1 | silt loam. l ! l j | l | l i 
! | l | l l | l ! I l 
170: i | | | t l 1 1 | | | 
Dospalos-------- | 0-26|]Clay------------- ICL |A-7 | 0 | 100 | 100 |90-100|70-95 | 40-50 | 15-25 
126-44|Clay loam, clay |CL, CH |A-7 1 0 | 100 | 100 190-100|70-95 | 40-65 | 15-35 
144-60|]Clay loam, sandy |CL, CH |A-6, A-7 | 0 1 100 | 100 180-100150-85 | 35-60 | 15-30 
l | clay loam, clay. | i | | l l I | l 
i 1 l ! ۱ | 1 | l { 
Bolfar---------- | 0-24|Clay loam-------- ICL |A-6 1 0 | 100 | 100 |90-100175-80 30-40 | 10-20 
124-38|Loam, clay loam, |CL, SC ۱۵۸-6 | 0 | 100 | 100 180-100|35-80 30-40 | 10-20 
l | sandy clay loam. | l ! l l l l l 
138-60]Stratified sandy {CL ۱۵۸-6 { 0 | 100 | 100 {80-100150-75 30-40 | 10-20 
| | loam to clay l ۱ l l 1 | l j 
| | loam. 1 l | l 1 | l l 
1 l l l 1 ! l | | | 
175: | 1 | |} | t ! | 1 i 
Dospalos-------- | 0-26|Clay loam-------- ICL |A-7 | 0 | 100 | 100 190-100170-95 40-50 | 15-25 
126-44|Clay loam, clay  |CL, CH |A-7 | 0 | 100 | 100 |90-100170-95 40-65 | 15-35 
144-60|Clay loam, sandy ICL, CH |A-6, A-7 | 0 | 100 | 100 180-100150-85 | 35-60 | 15-30 
I | clay loam, clay. l | | i | | I i | 
l | | | I l | i i l | 
Bolfar---------- | 0-24|Clay 1oam-------- [cL ۱۵-١ | 0 | 100 | 100 190-100|75-80 | 30-40 | 10-20 
|24-38|Loam, clay loam, ICL, SC |A-6 | 0 | 100 | 100 180-100/35-80 | 30-40 | 10-20 
1 | sandy clay loam. | | 1 l i l | 1 | 
138-60|Stratified sandy |CL, SC {A-6 | 0 | 100 | 100 160-95 |35-75 | 30-40 | 10-20 
l | loam to clay | 1 ۱ | I l | l I 
i | loam. | 1 i ! l ۱ l } l 
| ! 1 l 1 ] l 1 I | 1 
180-------------- | 0-10|Fine sandy loam |SM, SC-SM |A-4 | 0 | 100 | i00 170-90 |40-50 | 20-25 | NP-5 
Dello {10-60|Stratified loamy |SM IA-2, A-3 | 0 | 100 | 100 150-70 | 5-20 | --- | NP 
l | fine sand to i l 1 | I l | i l 
4 | sand. l | 1 1 1 i 1 | | 
| 1 i l 1 1 ! | l \ I 
190, 195--------- | QO-16iClay------------- ICH, CL {A-7 | 0 | 100 | 100 |95-100185-95 | 40-70 | 20-40 
Clear Lake [16-60|Clay, silty clay |CH, CL |A-7 { 0 | 100 | 100 195-100|85-95 | 40-70 | 20-40 
i I | 1 i l 
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Table 16.--Engineering Index Properties--Continued 


USDA texture 


Sandy loam------- 


Sandy loam, fine 
sandy loam. 
Cemented-- 


Gravelly sandy 

1 loam. 
(Stratified very 

| gravelly loamy 

| sand to very 

| gravelly loam. 
|Stratified very 

| gravelly sand to 
| very gravelly 

| loamy sand. 

| 

[Sandy loam------- 
I 


Classification 


l 
س ےل ا‎ 
| Unified | AASHTO 
1 1 
l 1 
l 1 
ISM, SC-SM, ۱۸-4 
| sc 1 
ISM, SC-SM, |A-4 
| sc | 
l cm | 25> 
l 1 
ISM, GM |A-2, A-4 
I l 
GM |A-1, A-2 


l 

l 

1 i 
1 I 
IGP l 
l l 
1 l 
l l 
t 1 


ISM, SC-SM, |A-4 
| sc l 


!11-19|Loam, sandy clay |CL-ML, ML,|A-4 


| loam. 


J19-60|Stratified very 


Xerofluvents----| 
120-60(Stratified very 


Xerorthents----- 


245: 
Bolfar 


Columb 
subst 


ia, sandy 
ratum----- 


0-20 


4-60 


0-24 


24-38 


38-60 


| gravelly loam to 
| extremely 

| gravelly sandy 

| clay loam. 

l 


iVariable------——- 


| gravelly loamy 

| coarse sand to 

| sandy loam. 

l 

{Gravelly sandy 

| loam. 
[Stratified very 

| gravelly sandy 

| loam to gravelly 
| sandy loam. 


| Loam-~----------- 

i 

Loam, ciay loam, 
sandy clay loam. 
Stratified sandy 
loam to clay 
loam. 


Fine sandy loam 
Sandy loam------- 
Stratified sand 
to loamy sand. 


124-38|Loam, clay loam, 


| sandy clay loam. 


138-60|Stratified sandy 


| loam to clay 
| loam. 
| 


| SC-SM, SM] 
[GM-GC, GC,[A-1, A-2 
| sc i 


1 
i 
l 
i 
ISM, SC-SM |A-4 

ISM, SC-SM |A-4 
|SP-SM, SM |A-1, A-2, 
l | A-3 


! 

I 

t 

i 

l 

l 
ISM, GM,  !A-1, A-2, 
| SP-SM | A-3 
۱ | 
l l 
l ۱ 
| SM ١-1 
| i 
|SM, GM JA-1, A-2 
I l 
1 l 
I l 
۱ | 
l I 
|CL-ML, ML,|A-4 
| CL 1 
ICL, SC 1-6 
1 l 
ICL, SC ١۵-6 

I 

I 

! 

١ 


| cn ۱ 
ICL, SC |A-6 
| ۱ 
ICL |A-6 


Frag- 

ments 
3-10 

inches 
Pct 


0 


o 


| 
l 
1 
i 
1 
| 
l 
t 
۱ 
| 
I 
| 
l 
۱ 
1 
' 
t 
l 
l 
l 
l 
l 
1 
! 
1 
l 
l 
{ 
l 
| 
l 
l 
| 
l 
| 
0-15 
! 
1 
1 
l 
1 
i 
| 
1 
l 
i 
l 
l 
t 
i 
l 
l 
| 
l 
l 
l 
i 
! 
1 
l 
1 
l 
1 
| 
l 
i 
1 
| 
! 
l 
i 


4 


100 


100 


55-80 


30-60 


30-60 


90-10 


90-10 


25-65 


20-90 


50-80 


20-80 


100 


100 


100 


100 
100 
100 


100 


100 


100 


Percentage passing 
sieve number-- 


! 
| 10 
l 
l 


190-100170-85 


190-100|70-85 


j 

t ---— 

l 

150-75 

۱ 

[25-55 

t 

t 

| 

125-55 

l 

l 

l 

l 
0185-95 

l 
0185-95 

| 

120-50 

l 


50-75 


20-75 


100 
100 


100 


100 


۱ 
I 
| 
l 
| 
| 
l 
I 
1 
! 
l 
l 
1 
| 
l 
| 
i 
l 
l 
l 
1 
1 
۱ 
| 
l 
l 
1 
l 
! 
1 
! 
1 
i 
l 
l 
l 
۱ 
l 
| 100 
| 

l 

i 


1 
40 | 200 
| 
۱ 
135-50 
l 
135-50 
1 
--- H --- 
! 
35-60 |25-40 
i 
15-40 | 5-35 
| 
۱ 
l 
15-45 |15-25 
l 
l 
l 
l 
55-75 135-50 
l 
70-85 135-60 
I 
15-50 |10-35 
l 
۱ 
| 
| 
| 
| 
-—-— | — 
10-55 | 0-30 
l 
l 
! 
| 
30-45 | 5-30 
l 
20-55 110-30 
| 
1 
| 
1 
l 


85-95 |60-75 

۱ 
80-100135-80 

1 
60-95 |35-75 

l 

l 

l 

l 
85-95 135-50 
80-95 135-50 
40-70 | 5-15 

! 

i 

i 
85-95 160-75 

i 
80-100|35-80 

l 
80-100150-75 


25-35 


30-40 


30-40 


30-40 


30-40 


345 


346 Soil Survey 
Table 16.--Engineering Index Properties--Continued 
| l | Classification |Frag- | Percentage passing | 
Soil name and |Depth| USDA texture | if [ments | sieve number-- Liquid | Plas- 
map symbol i 1 | Unified | AASHTO | 3-10 | I | I limit | ticity 
i i t | linches| 4 1 10 | 40 | 200 | index 
| In | i l | Pet | 1 | l Pct | 
| l 1 | i | l ł i l 
246: | l | 1 l i l | i l 
Columbia, sandy | r l l l | l ۱ | { 
substratum----- | 0-12|Fine sandy loam |SM, SC-SM |A-4 [0 | 100 | 100 185-95 135-50 | 20-25 | NP-5 
112-41|Sandy loam------- iSM, SC-SM |A-4 { 0 | 100 j 100 180-95 135-50 | 20-25 | NP-5 
41-60|Stratified sand |SP-SM, SM |A-1, A-2,| 0 | 100 ]95-100140-70 | 5-15 --- | NP 
| to loamy sand. ۱ | A-3 | l I | | 1 
l | I l | l l l | 
252, 253: l l l I l l 1 1 |} | 
Chaqua---------- 0-18IlLoam------------- {CL-ML, CL,|A-4 { 0 | 100 |95-100/85-95 |55-75 | 25-35 | 5-10 
1 { ML l l | 1 | | 
18-411Loam, clay loam, [CL-ML, CL,|A-4, A-6 0-5 |85-100|80-100|70-95 |40-75 25-40 | 5-15 
| sandy clay loam.| SC-SM, SCI I | l l i 
41-45|Weathered bedrock| چس‎ l ecc Soe pie Up ese Sea ase e ess 
l ! l | i 1 ! | 
Arburua--------- 0-6 ILoam------------- 1CL-ML, CL |A-4 0 195-100|85-100]80-95 |65-75 | 25-30 | 5-10 
6-22|Loam, clay loam |CL, CL-ML |A-4, A-6 0-5 190-100|75-100|]70-100|50-75 | 25-40 | 5-20 
122-24|Weathered bedrock| | --- l سد‎ --- į سس‎ p-- d Į - | --- 
| 24-28 |Unweathered l Es 1 و‎ as rae 1 E, (f ہے‎ SF 
1 | bedrock. l | l l l | 
i l i l l ! 1 | I 
255: 1 | l ! | l 1 l l 
Calia----------- | O-11|Clay loam-------- ICL {A-6 | 0 190-100/85-100180-95 |60-75 | 30-40 | 10-15 
111-30 |Clay loam-------- ICL |A-6 | 0 190-100185-95 180-95 160-75 | 30-40 | 10-20 
130-60|Clay loam-------- {cL |A-6 | 90 ۱9۵-100] 85-95 180-95 |60-75 | 30-40 | 10-20 
1 | 1 | l l 1 l l | 
Carbona--------- | 0-15|Clay loam-------- ICL lA-6, A-7 | 0 180-100175-100170-95 |60-80 | 35-45 | 15-25 
115-24 |Clay loam, clay |CL, CH {A-7 | 0 |80-100|75-100170-95 160-85 | 40-55 | 15-30 
124-50|Clay loam, clay ICL, CH JA-7 | 0 }80-100175-100170-95 |60-85 | 40-55 | 15-30 
150-60|Clay loam-------- ICL |A-6, A-7 | 0 180-100175-100|70-95 |55-80 | 30-45 | 10-20 
i l | | I 1 | 1 l l 
270-------------- | 0-6 |Fine sandy loam  |SM, ML ۵-4 | 0 |95-100| 90-100175-90 135-55 | 20-30 | NP-5 
Elsalado | 6-26|Fine sandy loam, |SM, ML |A-4 | 0 195-100190-100|75-90 |35-65 | 20-30 | NP-5 
1 | loam. | | 1 | i l ! l l 
126-60|Fine sandy loam, |SM, ML |A-4 | 0 95-100|90-100|75-90 {35-65 | 20-30 | NP-5 
l | loam. | l | l 1 | l 1 
1 | i l 1 1 | l I 1 
271, 272--------- | 0-6 iLoam------------- IML |A-4 | 0 95-100|90-100/|75-90 |50-65 | 20-30 | NP-5 
Elsalado | 6-26|Fine sandy loam, |SM, ML 1A-4 1 0 95-100|90-100|75-90 135-65 | 20-30 | NP-5 
l | loam. | I l 1 | l 1 
126-60|Fine sandy loam, ISM, ML ۵-4 | 0 95-100|90-100[75-90 135-65 | 20-30 | NP-5 
| | loam. l i 1 l | 1 
| | l i l i ! | l 
273-------------- | 0-6 |Fine sandy loam ISM, ML ۵-۳4 1 0 195-100]90-100|75-90 |35-55 20-30 | NP-5 
Elsalado | 6-26|Fine sandy loam, |SM, ML 1-4 | 0 95-100190-100|75-90 135-65 20-30 | NP-5 
| | loam. f i | i i l l 
126-60|Fine sandy loam, |SM, ML |A-4 1 0 195-100190-100175-90 |35-65 | 20-30 | NP-5 
{ | loam. l ! 1 l l l | 1 
| l ! | | l l 
274-------------- | 0-6 |Loam------------- سر‎ ۱۵۸-4 0 195-100|]90-100175-90 150-65 | 20-30 | NP-5 
Elsalado | 6-26|Fine sandy loam, |SM, ML 1A-4 0 195-100|90-100|75-90 |35-65 | 20-30 | NP-5 
| | loam. I | l 1 | l ! l 
126-60|Fine sandy loam, |SM, ML |A-4 0 195-100|90-100|75-90 135-65 20-30 | NP-5 
l | loam. 1 1 | i l 
۱ i l | 1 l l 
281-------------- | 0-15|Clay loam-------- {cL |A-6, A-7 | O 180-100/|75-100]70-95 |60-80 | 35-45 15-25 
Carbona ۱15-24 |٥23 loam, clay |CL, CH {A~7 | 0 180-100|75-100170-95 |60-85 40-55 15-30 
124-50|Clay loam, clay  |CL, CH JA-7 0 180-100|75-1001|70-S95 160-85 | 40-55 15-30 
150-60|Clay loam-------- {CL |A-6, A-7 | 0 180-100]75-100|70-95 |55-80 | 30-45 10-20 
l | | ! | 1 | l 
290, 291 i i | i l | | | ۱ l 
Carbona--------- | 0-15|Clay loam-------- {cL |A-6, A-7 0 180-100[75-100|70-95 160-80 | 35-45 15-25 
|15-24|Clay loam, clay ICL, CH |A-7 | 0 180-100|75-100|70-95 160-85 | 40-55 | 15-30 
|24-50{Clay loam, clay |CL, CH 1A-7 | 0 180-100|75-100|70-95 |60-85 40-55 | 15-30 
150-60|Clay loam-------- {cL lA-6, A-7 | 0 180-100|75-100|70-95 |55-80 30-45 | 10-20 
| 


Stanislaus County, California, Western Part 347 


Table 16.--Engineering Index Properties--Continued 


I I l] Classification IFrag- | Percentage passing | ٦ 
Soil name and  |Depth| USDA texture |ments | sieve number-- |Liquid | Plas- 
map symbol | | | Unified AASHTO | 3-10 | I I l limit | ticity 
I ! | linches| 4 | 10 | 40 | 200 | index 
| In | ۱ | Pct | I ! Pct | 
l 1 I | | | I l 
290, 291 { l | l i | ! 
Orognen--------- | 0-11|[Gravelly clay GC, SC, CL|A-6 0 160-80 |50-75 {50-70 135-60 30-40 | 15-20 
l | loam. l | I l l 
۱11-4016-3۳11 clay CL, CH, A-7 o 155-80 150-75 145-70 |40-65 40-55 | 20-35 
۱ | loam, gravelly GC, SC l l l 1 l 
1 | clay. i l l l I l 
140-60|Clay loam, clay CL, CH {A-7 0 185-95 |75-90 |70-85 |65-80 40-60 | 20-40 
| l | l j 1 | 1 
300, 301--------- | 0-22|Clay loam-------- CL |A-7 0-5 |95-100/90-100/80-95 165-80 40-50 | 15-25 
Damiuis |22-30|Clay, sandy clay |CH |A-7 0-5 {95-100]90-100180-95 |50-85 | 50-60 | 25-35 
130-401018 loam, sandy |SC, CL |A-6, A-7 0-5 ]95-100|/90-100|75-95 |35-75 | 30-45 | 10-20 
[ clay loam, sandyl I i l l l l ۱ l 
1 clay. | I l ! 1 I 1 ۱ 
140-60|Very gravelly IGC, GM-GC |A-1, A-2 | 5-10 130-55 |25-50 {15-40 [10-25 | 25-35 | 5-15 
l sandy loam, very| I l 1 l 1 | 
{ gravelly sandy | | l l l l | 
( clay loam. | I 1 l l | | 
| | I 1 l t l l ! 
302, 303, 304----| 0-20|Gravelly clay ICL, GC |A-7 | 5-10 |55-80 {50-75 |45-70 |35-60 | 40-50 | 15-25 
Damluis | loam. l l l l i i l 
120-48|Gravelly clay, ICH, GC, SC|A-7 | 5-10 |55-80 |50-75 145-75 |35-60 | 50-60 | 25-35 
l gravelly sandy | t l I Hl i | 
l clay. } ۱ 1 | l l | 
148-58|Gravelly clay Isc, GC |A-6, A-7,| 5-10 |55-80 |50-75 145-70 |25-50 | 30-45 | 10-20 
l loam, gravelly | | A-2 l 1 i I | 
۱ sandy clay loam, | | ۱ i I l | 
I gravelly sandy | 1 I l l I 1 
I { clay. | I i | l | 
158-60|Very gravelly IGC, GM-GC |A-1, A-2 | 5-10 {30-65 [25-60 |15-45 |10-30 | 25-35 5-15 
l | sandy loam, veryl l l ۱ l 1 l 
| | gravelly sandy | I l j I I i 
l | clay loam. { I l 1 l i 1 
t | | j 1 i | t i 
310-------------- 0-18|Clay------------- {CL, CH |A-7 | 0 | 100 |95-100/90-100|75-95 | 45-60 20-30 
Deldota 18-23|Clay loam, clay  |CL, CH |A-7 fs 40 | 100 195-100/|90-1001|70-95 | 45-60 20-30 
23-60|Clay loam-------- {ML, CL {A-6, A-7 | 0 | 100 195-100[90-100|70-80 | 35-45 10-20 
l | | 1 l 1 l | l 
320-------------- 0-15|Clay loam-------- ICL IA-6, A-7 | O | 100 | 100 ]90-100|70-80 | 35-45 15-20 
Dosamigos 15-42|Clay loam, clay |CL, CH |A-7 { 0 | 100 | 100 ]190-100|70-95 | 40-55 15-30 
42-60|Clay loam, clay, |CL, CH |A-7, A-6 | 0 | 100 195-100185-100|50-95 | 35-55 15-30 
| sandy clay. l l l l 1 { l l 
l ۱ l | | l 1 l 
330, 331--------- 0-7 Clay loam-------- CL A-6, A-7 | 0 | 100 | 100 |90-100|70-80 | 30-45 10-20 
Pedcat 7-25|Clay, siity clay |CL, CH A-7 | 0 | 100 | 100 ]195-100185-95 | 45-55 20-30 
25-51|Clay, clay loam, |CL |A-6, A-7 | 0 | 100 | 100 180-100170-95 | 35-50 15-25 
| silty clay loam. I l ! l 1 i 
51-60|Stratified sandy {CL A-6, A-7 | 0 | 100 | 100 ]175-1001/50-85 | 35-50 15-25 
| clay loam to ۱ I l l l l l 
| clay. l ٦ 1 l I i 
| t l l | I ! 1 ۱ 
340: l l | l i I 1 
Carranza-------- 0-10|Gravelly clay IGC, CL ۱۵-١6 | 0-5 165-90 160-75 |50-70 140-55 | 30-40 10-15 
| loam. I | 1 | I i 
10-3B|Gravelly sandy GC, CL A-6 1 5-20 160-90 |55-75 |50-70 [35-55 | 30-40 10-20 
1 | clay loam, i l 1 i l l 1 
1 | gravelly clay | | I | l l 
| loam. 1 I ۱ i | | ! l 
38-60|Stratified 1 GM [A-1 | 5-15 115-30 [10-25 |10-20 | 5-14 | 15-20 | NP-5 
| extremely | 1 1 I l | l t l 
! gravelly loamy | l ! | | ۱ | 1 I 
| sand to l | I ۱ l l 1 ! l 
| extremely | | | | l l l i | 
| gravelly sandy | I 1 | l l l i | 
| loam. i l t | l l | 1 | 
l I | } | l 1 i l I 


348 


Table 16.--Engineering Index Properties--Continued 


Soil n 


ame and 


map symbol 


Vaquero 


430: 


Vaquero 


500, 501: 


Wisflat 


Arburua 


i | bedrock. 1 


| I I Classification Frag- | Percentage passing | 
|Depth| USDA texture i { ments | sieve number-- [Liquid 
l | | Unified | AASHTO 3-10 | | 1 | | limit 
l l 1 1 inches| 4 | 10 | 40 | 200 | 
| In [| ! | Pct | i l | | Pet 
l | 1 | | | ۱ H | l 
| | l ! l | | | | 
| 0-19|Ciay loam-------- ICL |A-6 1 0 | 100 |95-100|90-100|70-80 | 30-40 
|19-4i|Loam, clay loam {CL, CL-ML |A-4, A-6 0 ۱۵٥-100175-100 | 65-95 |50-75 | 25-40 
141-62|Stratified ISM lA-1, A-2 | 0 160-80 155-75 130-50 15-35 | 20-30 
l | gravelly sandy | | I 1 l l | 
1 | loam to gravelly l | l i 1 i 
i | loamy sand. ۱ | l l l l I l 
l l | | l | l l 1 
| 0-16iLoam------------- |CL-ML, ML |A-4 0 100 195-100175-95 {55-75 | 25-35 
|16-67|Clay loam, loam |CL-ML, CL |A-6, A-4 | O 80-100| 75-100165-95 150-75 | 25-40 
l I | 1 l 1 l 1 
l i i l $ i 1 l | 
| 0-12|Clay------------- ICH |A-7 | 0 100 195-100/|95-100|[85-95 | 50-65 
|12-35|Silty clay, clay,l!CL, CH 1-7 1 0 190-95 190-95 |90-95 |80-90 | 45-65 
| | clay loam. i 1 l | l i 1 | 
135-39 |Weathered bedrock| ki 1 ا‎ E sano) sso puede. Wo ج‎ 
| I ! | l I | ! t 
| 0-6 IClay------------- | CH |A-7 | 0 | 100 | 100 190-100|75-95 | 50-70 
| 6-35|Clay, silty clay |CH |A-7 | 0 | 100 | 100 |90-100175-95 | 50-70 
135-39 |Weathered bedrock | Soo 1 Pr --- | | --- | سند | --- | اد‎ 
| i I i | | l | 1 
| 0-15|Clay------------- ICH ۱۸٦٣ ٥ 1 100 ۱95-100190-100 |85-1001 50-60 
l15-26|Clay------------- ICH |A-7 0 | 100 195-100190-100|85-100|] 50-60 
126-47|Clay------------- 108 lA-7 0 | 100 |95-100]90-100/85-100| 50-60 
147-51 |Weathered bedrock | pen 1 TUN nee بی کے سور ا‎ qe qe ihe Ses 
l i | | l l | l | l 
l | | | I 1 | l | l 
| 0-15|Clay------------- ICH ۱۵٦٣ 0 | 100 195-100/90-100|85-100| 50-60 
115-47|Clay------------- {CH |A-7 | 0 | 100 !95-100190-100 185-1001 50-60 
147-51|Weathered bedrock| LER | aves | | | سد | ہل | ست | س‎ 
l 1 | | l | 1 1 | 
1 0-14]8ilt loam-------- | ML |A-4 | 0 [95-100] 90-100185~-100}75-90 | 30-40 
|14-30|Silt loam, silty |ML {A-4, A-6,| 0 190-95 190-95 190-95 180-90 | 30-45 
l | clay loam. ۱ | A-7 I | 1 l | 
|30-34|Unweathered Jie “ees [ mE خسان‎ SSeS ہے جآ[‎ uL ub sw. 
l | bedrock. | 1 l ! l l I l 
1 | i 1 | t i ! 
| l l l l | l | | 
| 0-6 |Clay------------- {CH |A-7 | 0 | 100 | 100 190-100|75-95 50-70 
| 6-35jClay, silty clay |CH |A-7 | 0 | 100 | 100 190-100[75-95 50-70 
135-39|Weathered bedrock | em | em f see: qe سیر ا‎ vere lees mes 
! l j I i l t | 1 i 
| 0-15|Clay loam-------- ICL lA-6, A-7 | 0 180-100|75-100|70-95 160-80 | 35-45 
{15-24}Clay loam, clay ICL, CH |A-7 | 0 180-100|]75-100|70-95 160-85 | 40-55 
124-50 |Clay loam, clay ICL, CH ۱۵-7٦ | 0 {80-100|75-100170-95 {60-85 | 40-55 
|50-60{Clay loam-------- {CL |A-6, A-7 | 0 180-100|75-100|70-95 [55-80 | 30-45 
l 1 l 1 | | l | l 
l | | l | | l | 1 
1 0-5 |Sandy loam------- ISM A-4 | 0-5 |90-100|75-95 150-70 135-50 | 20-30 
| 5-10|Sandy loam, loam, |SM, ML |A-2, A-4 | 5-10 175-100|60-95 |50-80 |30-60 | 20-35 
i | gravelly sandy | | | i i ! 1 
l | loam. ۱ | | l l | l 
{10-13|Weathered bedrock} I l --- p o--- --- q--- | --- | --- | cm 
113-17 |Unweathered | S35 l cmm kases (Gao. deux وی تہ و ار جج‎ E 
1 | bedrock. i l i | | l | ۱ 
l ! | 1 l l | l i 
1 0-6 ILoam------------- |ICL-ML, CL |A-4 1 0 95-100185-100180-95 165-75 | 25-30 
| 6-22|Loam, clay loam ICL, CL-ML |A-4, A-6 | 0-5 90-100]75-100]70-100150-75 | 25-40 
122-24|]Weathered bedrock | E i mE | --- ze سض لا‎ gp س‎ dem. d. Sse 
124-28! Unweathered 1 = | are Esse meme = aS جج رد سحت‎ 

| l l 

l 1 | 


Soil Survey 


Stanislaus County, California, Western Part 


Soil n 


ame and 


map symbol 


500, 501 


San Timoteo----- 


Wisflat 


505, 506 
Arburua 


Contra Costa---- 


Wisflat--------- 


Wisflat--------- 


Rock outcrop----| 


520, 521 
Wisflat 


Table 16.--Engineering Index Properties--Continued 


l l 
|Depth| USDA texture 


l 
| 
l l ! 
1 
In | | 
1 | 
| 
¦ 0-5 |Sandy loam------- l 
| 5-22|Loam, sandy loam 
122-26|Weathered bedrock | 
l 1 l 
i l 1 
| 0-6 ILoam------------- 1 
| 6-22|Loam, clay loam 
122-24 |Weathered bedrock | 
[24-28 |Unweathered I 
l | bedrock. 
l | l 
| 0-5 [Sandy lcam------- I 
| 5-10|Sandy loam, loam, 
| ! gravelly sandy | 
l | loam. 
J10-13|Weathered bedrock | 
{13-17 |Unweathered l 
| bedrock. | 
| | 
l 1 
0-6 |Loam------------- 
6-22|Loam, clay loam 
{22-24 |Weathered bedrock j 
{24-28 | Unweathered I 
| bedrock. l 
I l 
0-9 |Clay loam-------- 
9-38|Clay, clay loam 
138-42 |Unweathered l 
I | bedrock. I 
| l l 
| 0-5 {Sandy 1oam------- l 


Classification 


SM, ML 


ICL, CL-ML 


SM, ML 


ICL-ML, CL 
ICL, CL-ML 


ICL, CH 


| 5-10|Sandy loam, loam,|SM, ML 


| | gravelly sandy | 
| | loam. 
|10-13|Weathered bedrock | 
113-17|Unweathered 1 
l | bedrock. 1 
l l 

l 1 l 
| 0-6 
| 6-22|Loam, clay loam 
(22-24|Weathered bedrock 
124-28 |Unweathered 

| | bedrock. 

| l 

| 0-5 |Sandy loam------- 
| 5-10|Sandy loam, loam, 
I f gravelly sandy 

| | loam. 
|10-13[Weathered bedrock 
113-17|Unweathered 

l { bedrock. 

| l 

0-60|Unweathered 

| | bedrock. 

l l ! 
i l i 
| 0-5 |Sandy loam------- 
| 5-10|Sandy loam, loam, 
۱ | gravelly sandy 

1 | loam. 
[10-13|Weathered bedrock 
113-17 ]Unweathered 

l | bedrock. 1 
1 1 | 


[Loam------------- ICL-ML, CL 
ICL, CL-ML 


AASHTO 


| Frag- 


| ments 


linches| 4 


3-10 


Percentage passing 


I 
| sieve number-- 
| 


200 


349 


| 
| 
| 
| 
l 
| 
l 


Pet 


| ! 
| l l 
180-100|75-95 |50-80 
[(80-100|75-95 |50-85 


l l 

1 l 

I l | 1 
t l 

l 

135-50 
140-60 


195-100185-100|80-95 |65-75 
{90-1001 75-100 | 70-100|50-75 


190-100|75-95 |50-70 |35-50 
175-100/60-95 [50-80 |30-60 
! | l 


t 
I 
| 
l 
۱ 
l 


[95-100 
190-100 


85-100|80-95 | 65-75 
75-100|70-100|50-75 


{80-100|75-100| 70-100 
190-100 /|85-100|80-100 


190-100|75-95 [50-70 
175-100160-95 |50-80 
| | | 


l ۱ | 

1 | Joc 
fetes جیا‎ ped 
l l i l 
| i l I 
l I i | 
95-100[85-100|80-95 |65-75 
90-100] 75-100] 70-100|50-75 


90-100175-95 [50-70 135-50 
75-100160-95 |50-80 130-60 
l I I 


1 | 
I l 
l l 
l | 
l l 
۱ | 
i | 
1 ۱ 
| 


t 
90-100175-95 |50-70 
75-100160-95 |50-80 
l | l 


N 
7 
ا‎ 
o 


350 


Soil name and 
map symbol 


520, 521: 


Rock outcrop---- 


Franciscan------ 


610, 611: 


Honker---------- 


| 
۱ 
| 
| 
i 
t 
| 
| 
l 
| 


l 
۱ 
| 
1 
۱ 
| 


i 
l 
i 
l 
1 
l 
1 


| clay, gravelly 

| sandy clay. 
36-40|Unveathered 

| bedrock. 


Soil Survey 
Table 16.--Engineering Index Properties--Continued 
| 1 Classification Frag- | Percentage passing | 1 
Depth| USDA texture | i ments | sieve number-- |Liquid | Plas- 
| | Unified | AASHTO 3-10 | | i 1 | limit | ticity 
| 1 | inches| 4 | 10 | 40 | 200 | | index 
in | | | Pct | 1 l | | Pct | 
i 1 | I l l 1 l 
1 | | 1 l | I 
0-60|Unweathered l --- Eo --- جا‎ À— — 
| bedrock. 1 | | | l | | | 
1 1 | l | ! ! l i 
0-14|Siit loam-------- | ML |A-4 | 0 195-100|90-100|85-100175-90 | 30-40 5-10 
14-30|Silt loam, silty |ML |A-4, A-6, 0 90-95 |90-95 190-95 180-90 | 30-45 5-15 
| clay loam. i | A-7 ۱ | 1 
30-341Unweathered | جات‎ | ==> [roo کا‎ Sse: سو وو‎ E icii Sree Ab Ses mc 
| bedrock. | | | l l l l 
1 | 1 I | l l 
0-24jFine sandy loam ISM 1A-4 0 | 95-100| 90-100165-85 |35-50 | 20-30 NP-5 
|24-31|Sandy loam, fine |SM [A-4, A-2 | O | 100 |95-100;60-70 |30-50 | 20-30 NP-5 
| sandy loam, | l I l l I l 
| loam. | | l l l i l 
131-35|Weathered bedrock| -—— | --- | --- --- | -ص‎ | --- | -- | --- | --- 
1 i | l i 1 | i I 
l | l l l | | l 1 
0-1B|Loam------------- |CL-ML, CL j|A-4, A-6 | 0 90-100185-100165-95 150-65 | 25-35 | 5-15 
18-29|Gravelly loam, {SC-SM, SC,|A-4, A-6 | 0-10 |60-80 |55-75 |50-70 135-50 | 25-35 | 5-15 
| gravelly sandy | GM-GC, GCI | i | | 1 
| clay loam, l l | 1 | l 1 l 
29-38|1Gravelly clay {CL, CH, |A-7 | 0-5 160-80 {55-75 {50-70 135-60 40-60 | 20-35 
| loam, gravelly | SC, GC l l l l 1 1 
| clay, gravelly | ! 1 l ۱ 
| sandy clay. I 1 i l 1 ! l 
38-42 |Unweathered l e l سس‎ P--- ہہ‎ dc |) dc eem do oc 
| bedrock. l 1 | l 1 i I 
l l i l 1 l l 
0-7 |Sandy loam------- {SC-SM, SC |A-4 0-5 ]190-100/85-100150-70 135-50 | 20-30 | 5-10 
7-16|Sandy clay loam, |SC, CL |A-6 0-5 {95-100|90-100175-95 [40-70 | 30-40 | 10-20 
| clay loam, loam.| l | l l | l 
16-36|Gravelly clay ICL, CH, A-7 0-5 160-80 {55-75 150-70 135-60 40-60 | 20-35 
| loam, gravelly | SC, GC 1 l i l l 
| clay, gravelly | 1 l l l 1 
| sandy clay. 1 I 1 | 1 | 
36-40|Unweathered 1 مسج چ ین‎ qeu ہج اہج‎ dc [d c d یو‎ 
| bedrock. | l ! l | l I 
1 ! | l | ! | 
1 | l ۱ l 1 ! i | 
0-14|Gravelly sandy OC SC, {A-2-4 | 0-5 {65-80 160-75 145-60 |25-35 | 20-30 | 5-10 
| loam. | GM-GC, i | 1 ! | ! | 
1 | SC-SM l 1 l 1 | I | 
14-29|Gravelly loam, ICL, SC, GC|A-6 | 5-25 |70-85 165-80 |60-75 135-55 | 30-40 | 10-20 
| cobbly loam, I | l l | l l 
| cobbly clay 1 | l | l | l I l 
| loam. l l | | i 1 i l i 
29-33|Unweathered 1 کج‎ oa {Ses 20 2 MI LS soe 
| bedrock. l l | l | 1 D 
| | 1 | l | i | l 
1 1 l l t | | I l 
0-7 |Sandy loam------- |SC-SM, SC |A-4 | 0-5 190-100[85-100|50-70 {35-50 20-30 | 5-10 
7-16|Sandy clay loam, |SC, CL A-6 1 0-5 195-100190-100|75-95 |40-70 30-40 | 10-20 
| clay loam, loam.| l l l I 1 l 
16-36|Gravelly clay ICL, CH, A-7 | 0-5 160-80 |55-75 |50-70 |35-60 40-60 | 20-35 
| loam, gravelly | SC, GC | t 1 | I 1 
| l 
! l 
I ۱ 
| l 
| l 


| 


1 i ! 
I 1 1 
pod up 
| l 1 
! l l 


|10-14|Unweathered 
I | bedrock. 


Stanislaus County, California, Western Part 351 
Table 16.--Engineering Index Properties--Continued 
| l 1 Classification IFrag- | Percentage passing I 1 
Soil name and  |Depth| USDA texture | t Iments | sieve number-- |Liquid | Plas- 
map symbol l 1 | Unified | AASHTO | 3-10 | 1 | t | limit | ticity 
| I | | linches| 4 I 10 | 40 | 200 | | index 
| In | 1 ! | Pet | l I ۱ | Pct | 
l l 1 l 1 l | l l ! 
610, 611: l l ۱ l | | | ! | i 
Vallecitos------ | 0-7 |Gravelly loam----|SC, SC-SM,|A-4, A-6 | 0-5 170-80 |60-75 |55-70 135-50 | 25-35 | 5-15 
I j | GC, GM-GC ۱ l l | | | 1 
i 7-16|Gravelly clay CL, CH, A-7 | 0-5 160-80 [55-75 {50-70 40-60 | 40-60 | 20-35 
I | loam, gravelly SC, GC l | | | l l ۱ 
l ł clay, gravelly | t | | l l | 
I i sandy clay. I I l | I l | 
[16-201Unweathered T ST pu qe e— qe می ۹۳ ' شیج گا ےا سس‎ 
l | bedrock. | l I | l l | 
I i ! | 1 | | l | 
Honker, eroded--| 0-4 {Gravelly loam----|SC-SM, SC,|A-4, A-6 | 0-10 160-80 |55-75 |50-70 [35-50 } 25-35 | 5-15 
1 l GM-GC, GC i i I | 1 ! l 
| 4-29 Gravelly clay, ICL, CH, A-7 | 0-5 160-80 [55-75 |50-70 135-60 | 40-60 | 20-35 
l 1 gravelly sandy SC, GC 1 i l | ! | 1 
[ | clay. 1 H l | i l | 
129-33|Unweathered لت‎ me ۳ سرب ۱۱ سج رہہ‎ f oa متا‎ Eas او‎ e 
l | bedrock. 1 ! | | | ! | 
| 1 1 I l | | ! l} 
612: I 1 1 | l | 1 i i 
Honker---------- | 0-7 |Sandy loam------- SC-SM, SC |A-4 1 0-5 190-100/]85-100|50-70 135-50 į 20-30 | 5-10 
| 7-16|Sandy clay loam, |SC, CL A-6 | 0-5 195-100/90-100|75-95 140-70 | 30-40 | 10-20 
| | clay loam, loam. ! i l | 1 I l 
116-36|Gravelly clay CL, CH, A-7 | 0-5 160-80 155-75 |50-70 135-60 | 40-60 | 20-35 
I | loam, gravelly sc, GC I l l l l | 
I | clay, gravelly ! l l 1 | l 
l | sandy clay. I | l l l | 
136-40|Unweathered ES ue bese HSS سے ہج ا ت تہ‎ DE CART 
I | bedrock. t l l | l ! 
l I l j l | l 1 
Vallecitos------ | 0-7 [ILoam------------- CL, CL-ML |A-4, A-6 | 0-5 185-100|75-90 |60-75 |50-60 | 25-35 | 5-15 
| 7-161Clay loam, clay  |CL, CH A-'] 1 0 185-100175-90 |65-75 [55-75 | 40-55 | 20-30 
[16-20|Unweathered nx E تع‎ 1 I) I a l aia | ines ee l اہ ہے‎ I ced 
l | bedrock. | l | | l l 
l l | i 1 | 1 1 1 
l 1 I i | | 1 | l 
Gonzaga--------- | 0-18IlLoam------------- CL-ML, CL |A-4, A-6 | 0-5 190-100/85-100|/65-95 |50-65 | 25-35 | 5-15 
|18-29|Sandy clay loam, |CL-ML, CL,|A-6, A-4 | 0-5 190-100[85-100|70-85 |40-70 | 25-35 | 5-15 
| { loam, clay loam.| SC-SM, SC l ! l | | l 1 
129-38jClay, sandy clay, ICL, CH A-7 | 0-5 190-100/[85-100|70-90 |50-85 | 40-60 | 20-35 
i | clay loam. l l i l | I l { 
{38-42 |Unweathered i mem I aU [mE oem cp Leese pem d vem crm 
1 | bedrock. ۱ l l | 1 | l l 
l l 1 1 | ! ! l } 1 
613, 614: 1 l | l | i 1 | ۱ 1 
Honker---------- | 0-5 (Gravelly loam----|SC-SM, SC,|A-4, A-6 | 0-10 |60-80 |55-75 |50-70 |35-50 | 25-35 | 5-15 
1 l | GM-GC, GC l I l l 1 l 1 
| 5-201Gravelly clay ISC, GC, CL|A-2, A-6 | 0-5 [55-80 |50-75 |45-70 |25-60 | 30-40 | 10-20 
I | loam, gravelly | l 1 l | l l 
٦ | sandy clay loam.| l l [ I l l 
120-36|Gravelly clay, ICL, CH, JA-7 | 0-5 160-80 155-75 {50-70 135-60 | 40-60 20-35 
l | gravelly sandy | SC, GC l l | I 1 | ! 
| | clay. I 1 l l I 1 | i 
[36-401Unweathered | Pm l c [Re has, puses Less جو‎ 1 Mu PES 
l | bedrock. l l 1 I l l l 1 
j i 1 1 1 D l ۱ | i 
Gaviota--------- | 0-10|]Gravelly loam----|GM, SM |A-4 | 0-5 165-80 160-75 155-65 |35-50 | 20-35 NP-10 
l l ۱ | l | | 1 
I | ۱ 1 l | | ! 
! | l l l l 1 1 
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Table 16.--Engineering Index Properties--Continued 


|19-23|Unweathered I 
| | bedrock. | 
| | | 


l l l Classification |Frag- | Percentage passing | 
Soil name and  |Depth| USDA texture | I Iments | sieve number-- Liquid | Plas- 
map symbol i 1 | Unified | AASHTO | 3-10 | ! | | limit | ticity 
| l l l linches| 4 | 10 | 40 | 200 | index 
| In | l i |! Pct | | i 1 Pct | 
1 { 1 i | 1 | l l l 1 
615: | | | 1 1 l l | l 1 
Honker---------- | 0-7 |Sandy loam------- |SC-SM, SC |A-4 | 0-5 190-100|85-100|50-70 135-50 | 20-30 | 5-10 
| 7-16|Sandy clay loam, |SC, CL fA-6 | 0-5 195-100190-100]75-95 |40-70 | 30-40 | 10-20 
I | clay loam, loam. į I | l 1 l I l 
16-36|Gravelly clay ICL, CH, |A-7 | 0-5 160-80 |55-75 150-70 135-60 | 40-60 | 20-35 
| loam, gravelly | SC, GC ! I { l l | l | 
| clay, gravelly | ۱ 1 | | 1 | 
1 sandy clay. i l | l i | | 
36-40 |Unweathered po --- — —— | | --- | --- 
| bedrock. l I I i l | 1 i 
! | l | ! | 1 | 
Quinto---------- 0-6 jGravelly sandy |SC-SM, A-2 0-5 155-80 |50-75 135-50 [25-35 | 20-30 | 5-10 
l | loam. | GM-GC, ! 1 | l 1 | 1 
.] i | Gc, SC l | | | | | 
6-17|Gravelly sandy IGC, SC A-2, A-6 | 0-10 |55-80 |50-75 145-65 |25-50 | 30-40 | 10-20 
| | clay loam. | | 1 | l l 
117-19|]Unweathered 1 aA irri poteee Sees lp estes: dp dp ومن 46$ اہ‎ 
I bedrock. | l | l l 1 | 1 
1 | 1 1 | l i l 
620-------------- | 0-10jSandy loam------- 1SC-SM, SC |A-4 | 0 90-100{85-100{50-65 135-50 | 20-30 | 5-10 
Franciscan 110-26|Sandy clay loam, |CL, SC |A-6 | 0 100 |85-100|70-85 (35-60 | 30-40 | 10-20 
l clay loam. ۱ i 1 I | l ! l 
126-38|Gravelly sandy ISC, GC |A-2, A-6 | 0-5 55-80 |50-75 145-70 [25-50 | 30-40 | 10-20 
i | clay loam, | 1 l l | l | t 
l | gravelly clay l i | l | l | l 
l loam. I | I i | I l l 
138-40 |Unweathered l --- 1 -—— [cpu cpm; pm [Daas d و ےد‎ = = 
| | bedrock. ! l 1 | ! | l 1 l 
! ! j l ۱ 1 1 1 | 1 
625: | 1 l | l l l | t | l 
Franciscan------ | 0-10|Sandy loam------- {SC-SM, SC |A-4 | 0 | 90-100185-100| 50-65 135-50 | 20-30 | 5-10 
{10-26|Sandy clay loam, |CL, SC ۱۸-6 | 0 | 100 |85-100{70-85 {35-60 | 30-40 | 10-20 
| | clay loam. l } | l l 1 1 l | 
|26-38|Gravelly sandy isc, GC |A-2, A-6 | 0-5 155-80 {50-75 [45-70 125-50 | 30-40 | 10-20 
i | clay loam, l 1 | | 1 1 1 l | 
| | gravelly clay l i | l | l | 1 t 
| | loam. 1 l | ! l 1 | i | 
138-40 |Unweathered l === مس ہے شی ا ال | سسجت‎ d c d -——- 
| | bedrock. 1 I I l l i | 1 | 
1 1 | l 1 1 l i l I 
Quinto---------- | 0-6 IGravelly sandy {SC-SM, A-2 | 0-5 155-80 |50-75 |35-50 125-35 | 20-30 | 5-10 
t | loam. | GM-GC, | i I | | I l 
l | | Gc, sc ! | l | l | I 
| 6-17{Gravelly sandy jGc, SC A-2, A-6 | 0-10 |55-80 [50-75 {45-65 |25-50 | 30-40 | 10-20 
I | clay loam. ۱ i | | l ۱ l | i 
[17-18 |Unweathered | aS | ses fete sb Se مک‎ Wc Sas Yh —-—- Sas 
| | bedrock. l l | l | i i ! 
| i | | | l ! | | | 1 
Honker---------- | 0-7 |Sandy loam------- |SC-SM, SC |A-4 | 0-5 ]|90-100|85-100|50-70 135-50 | 20-30 | 5-10 
| 7-161Sandy clay loam, ISC, CL |A-6 | 0-5 ]195-100|90-100|75-95 |40-70 | 30-40 | 10-20 
l | clay loam, loam. | 1 l I i I l I l 
116-36 |Gravelly clay ICL, CH, |A-7 | 0-5 160-80 |55-75 |50-70 135-60 | 40-60 | 20-35 
| | loam, gravelly | SC, GC I 1 1 1 ! I 1 I 
l { clay, gravelly | ۱ l l l i i I l 
l | sandy clay. l l | ! 1 l ۱ l 1 
136-40|Unweathered bo poo | qo qo qo do | ہہ | ہے‎ 
1 | bedrock. i | I l ۱ l | l | 
I | | ! | 1 | ! I 1 ! 
630, 631: ! I 1 | | l | i 1 1 | 
Millsholm------- | 0-19|Loam------------- (ML, CL-ML, {A-4 | O 180-100175-100|70-95 |50-75 | 25-35 | 5-10 
1 | 1 | 1 | 
| 1 l 1 I i 
| i 1 1 1 l 
| | | | 1 l 
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Table 16.--Engineering Index Properties--Continued 


| | bedrock. 1 
1 l | 


I l Classification |Frag- | Percentage passing 1 
Soil name and  |Depth| USDA texture I Iments | Sieve number-- (Liquid Plas- 
map symbol I I Unified | AASHTO | 3-10 | | I i] | limit ticity 
l 1 I linches| 4 | 10 | 40 | 200 | index 
ا‎ In | | | Pet | l | | | Pct 
l 1 l 1 1 | l 1 1 
630, 631: l | l l l I | l 
Honker---------- | 0-7 |Sandy loam------- SC-SM, SC |A-4 0-5 [90-100]85-100]50-70 135-50 | 20-30 5-10 
| 7-16|Sandy clay loam, |SC, CL ۱۸-6 0-5 ]195-100190-100175-95 |40-70 | 30-40 10-20 
l | clay loam, loam. 1 l i i l l 
116-36|Gravelly clay ICL, CH, |A-7 0-5 160-80 |55-75 {50-70 |35-60 | 40-60 20-35 
H | loam, gravelly | SC, GC I I i | | 
i | clay, gravelly | I 1 I | | 
I | sandy clay. 1 | i I | 
{36-40}Unweathered 1 mes l Tem کش‎ eb -- c—mcboR--— px ۳٣ یج‎ a> 
l | bedrock. | 1 l l 1 
l 1 | l 1 l l 
Rock outcrop----| 0-60|Unweathered | کک 1 ات‎ sue hears ب‎ dp meme d سا‎ Se OL می‎ 
۱ | bedrock. | 1 I 1 | I 
l l i ۱ l | 1 | 
635-------------- | 0-19|Loam-- IML, CL-ML,|A-4 0 180-100[75-100{70-95 |50-75 | 25-35 | 5-10 
Millsholm I | | CL 1 l ! 1 | 
119-23 |Unweathered 1 مسا‎ 1 em e ah SS جج کا‎ um ped ails Yass M ELEC 
l | bedrock. 1 1 l 1 I l I 
l l | 1 | ۱ l i 
640: l l I 1 l I l 
Quinto---------- | 0-6 |Gravelly sandy ۱86-4, |A-2 0-5 155-80 |50-75 {35-50 |25-35 | 20-30 5-10 
| | loam. | GM-GC, l 1 ۱ ! 
l l | GC, SC 1 1 j ! 
| 6-17|Gravelly sandy IGC, SC |A-2, A-6 0-10 155-80 |50-75 145-65 |25-50 | 30-40 10-20 
l | clay loam. | l l l 1 
117-19 |Unweathered l xc | ral Ske Wess See tpe Saas) On + ar me 
l | bedrock. 1 | 1 l 1 
l l | l l l l 
Millsholm------- | 0-19|Loam------------- IML, CL-ML,]|A-4 ٥ 180-100|75-100|70-95 |50-75 | 25-35 5-10 
1 l | CL 1 l 1 l 
119-23|Unweathered i TE [ E eem pm zm E Sach سی و ا یں گا‎ 
3 | bedrock. l [ l | l I 
l | 1 1 | I l | 
Rock outcrop----| 0-60|Unweathered 1 ERE 1 RI سابع‎ ness am ied ere | aa | ICT. 
l | bedrock. l 1 l ۱ I I 
| l 1 l l | I 
650: l l 1 l l ۱ l 
Quinto---------- | 0-6 [Gravelly sandy |SC-SM, |A-2 0-5 155-80 |50-75 |35-50 |25-35 | 20-30 5-10 
1 | loam. | GM-GC, l I ۱ ۱ 
l I | GC, SC l 1 l | 
| 6-17|Gravelly sandy IGC, SC ]A-2, A-6 0-10 155-80 |50-75 |45-65 125-50 | 30-40 10-20 
l | clay loam. 1 l I I l 
117-19|Unweathered I TUS | eon cce ess exu ہیا‎ Ch See: od) سح‎ aS 
l | bedrock. | l [ l l | 
I 1 I 1 1 l | | 
Rock outcrop----i 0-60|Unweathered l یم‎ | T Bene alae See qeu m [| ses ce 
l | bedrock. { ٦ l 1 | | 
1 | | 1 | | i | l 
660--- | 0-10|Loam------------- IML |A-4 ٥ے‎ ۱۵۵-100185-100 | 6٥-90 |50-65 | 20-35 | NP-10 
Gaviota 110-14 |Unweathered | aem l xc سرت --- | -—- | --- | --- | --- | سے‎ 
I | bedrock. ۱ l | I l l l 1 
| ! | l | ۱ | | I 1 
661-------------- | 0-101{Gravelly loam----|GM, SM ۱۸-4 | 0-5 165-80 |60-75 |55-65 |35-50 | 20-35 | NP-10 
Gaviota 110-14]Unweathered 1 mee I me e, eo e ہا‎ qo lh. eee a ie 
l l l i | 
i l l l l 
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Table 16.--Engineering Index Properties--Continued 


| bedrock. 
| 


| I | Classification |Frag- | Percentage passing Í 1 
Soil name and  |Depth| USDA texture I i (ments | sieve number-- {Liquid | Plas- 
map symbol t ! | Unified | AASHTO | 3-10 | l 1 I | limit | ticity 
i 1 l l linches| 4 | 10 | 40 | 200 | | index 
| In | 1 I | Pct | 1 1 l | Pct | 
l l | l 1 | t 1 1 | I 
682: l I { l 1 ! 1 | 1 | 1 
Henneke--------- | 0-5 {Gravelly loam----|GM-GC, |A-4, A-6 | 0-5 {55-75 |50-70 |45-65 |35-50 | 20-40 | 5-20 
l | | SC-SM, 1 1 | 1 ! | | l 
l | | GC, SC i l | l | i | 1 
| 5-9 |Gravelly clay IGC, CL, SC|A-6, A-7 | 0-5 155-75 150-70 |45-65 135-55 | 35-45 | 15-25 
I | loam. i l l | l | l I l 
| 9-19|Very gravelly IGC |A-2, A-7 | 5-30 |50-60 130-50 125-50 120-40 | 40-60 | 15-30 
i | elay loam, very | i 1 l l l 1 l 1 
۱ | gravelly clay. | | i | l | I I I 
۱19-23 |Unweathered | I l MSE et SSS” SHS een p cui 
t | bedrock. 1 1 | 1 l l l 
l l 1 l l 1 l 1 | ! | 
Bentine---------| 0-4 |Gravelly loam----|GM-GC, GM, |A-4 | 0 155-80 |50-75 {45-70 135-50 | 25-35 | 5-10 
l l | SC-8M, GCI 1 l l 1 l l 
| 4-17|Very gravelly 16C |A-2 | 0-5 140-60 135-50 130-45 |25-35 | 30-40 | 10-20 
| | loam, very | | | 1 | l i | 
! | gravelly clay l 1 1 l 1 t l | 
1 | loam. l | | l 1 | 1 
117-21|Unweathered 1 mcm rm eae جب دوس ا .و‎ fere. a شید بی جج تی‎ Ul od 
| | bedrock. l I i l ۱ } | 
i l l 1 ! | i 1 l l 
Rock outcrop----| 0-60|Unweathered I se سد | سس | ہلسم | -—- | --۔‎ d | c | ہہے‎ 
l | bedrock. 1 l | | I l i l | 
i l 1 i l i l i l 1 
683: | l ! | l l 1 1 1 l 
Hentine--------- | 0-4 |Gravelly loam----|GM-GC, GM, |A-4 | 0 155-80 150-75 |45-70 |35-50 | 25-35 | 5-10 
1 1 | SC-SM, GC | | l 1 1 | 1 
| 4-17|Very gravelly IGC A-2 | 0-5 140-60 135-50 130-45 125-35 | 30-40 | 10-20 
1 | loam, very 1 l ! | | l | I 
l | gravelly clay l 1 ! I í | I 
l | loam. 1 1 1 1 | 1 
|17-21|Unweathered MEME —E—— —— I | سد‎ | --- 
l | bedrock. | | l | l | l 
| | | l 1 l I l | 1 
Rock outcrop----| 0-60|Unweathered | mes l as= fe. aes Ane سید‎ eR. oss c9 qe 
l | bedrock. | | l l | l 1 l 
l l | 1 ! ! | l 1 1 
Henneke--------- 1 0-5 |Gravelly loam----|GM-GC, |A-4, A-6 | 0-5 55-75 |50-70 |45-65 {35-50 | 20-40 | 5-20 
l 1 | SC-SM, ! l 1 | | l 1 1 
l 1 | GC, SC i ! l 1 1 1 | 1 
1 5-9 |Gravelly clay IGC, CL, SCIA-6, A-7 | 0-5 55-75 |50-70 |45-65 |35-55 | 35-45 | 15-25 
l | loam. ۱ l l l l l I 1 ! 
| 9-19|Very gravelly IGC |A-2, A-7 5-30 150-60 130-50 125-50 {20-40 | 40-60 | 15-30 
i | clay loam, very | l l I | l | | | 
| | gravelly clay. | 1 | l l ! ! l | 
119-23 |Unweathered 1 ساب‎ l SS pe——qpe— ماع ور‎ See. qe qp WARS p 
1 | bedrock. l l 1 | 1 | 1 l 
| 1 t 1 l | l | 1 1 
684: 1 l l I l | i ۱ ۱ 1 
Hentine--------- | 0-4 |Very cobbly loam |GM-GC, GM, |A-4 50-70 155-80 |50-75 |45-70 135-50 | 25-35 | 5-10 
I 1 | SC-SM l i | | | l l 
| 4-14|Very gravelly IGC |A-2 0-5 140-60 |35-50 130-45 125-35 | 30-40 | 10-20 
1 | loam, very 1 i | l | ! | l 1 
i | gravelly clay t I | i l i i 1 1 
1 | loam. l 1 1 l l l | 1 1 
114-18 |Unweathered Lo == poo qo qo Į --- doc d | oc | --- 
! 1 | i 1 l 1 I 1 l 
i | | ! 1 l | | | l 
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Table 16.--Engineering Index Properties--Continued 


i 
Soil name and |Depth| USDA texture 
map symbol l 1 
l i 
| In | 
l 1 
684: | 1 
Henneke--------- | 0-5 [Gravelly loam---- 
f 
l 
5-9 |Gravelly clay 
l | loam. 
9-19{!Very gravelly 
| clay loam, very 
| gravelly clay. 
19-23|Unweathered 
| bedrock. 
l 
685: l l 
Stonyford------- | 0-6 iGravelly loam---- 
| I 
| 6-17|Gravelly clay 
1 | loam. 
117-21|Unweathered 
I | bedrock. 
l l 
Stonyford------- | 0-6 |Gravelly loam---- 
i | 
| 6-17|Gravelly clay 
I ¦ loam. 
117-21|Unweathered 
l | bedrock. 
l l 
687: l l 
Hentine--------- | 0-4 |Very cobbly loam 
l 1 
[ 4-14|Very gravelly 
| loam, very 
۱ gravelly clay 
l loam. 
]14-18|Unweathered 
l bedrock. 
l 
Henneke--------- | 0-5 {Gravelly loam---- 


Rock outcrop----| 


690: 
Sehorn 


Contra Costa----| 


Gravelly clay 
loam. 

Very gravelly 
Clay loam, very 
gravelly clay. 

Unweathered 

! bedrock. 


0-60|Unweathered 
l bedrock. 


Clay, silty clay 
Unweathered 
1 bedrock. 


0-9 
| 9-38|Clay, clay loam 
[38-42|Unweathered 

l | bedrock. 

| | 


l Classification 

l ! 

1 Unified | AASHTO 
أ‎ l 

I 1 

l 1 

l | 

{GM-GC, 1A-4, A-6 
| SC-SM, | 

| Gc, sc | 


IGC, CL, SC|A-6, A-7 
l l 
IGC |A-2, A-7 
1 I 
| t 


| 
| 
! 
! 
GM-GC, GM, 


SC-SM, SMI 
GC, CL, SC 


GM-GC, GM, |A-4 
SC-SM, SMI 
GC, CL, SCIA-6 


۱ 

I 
l l 
|GM-GC, ŒM, |A-4 


| SC-SM ۱ 

16c 1A-2 

I i 

I I 

l | 

l موب‎ l cem 
1 ۱ 

۱ 1 
1GM-GC, 1۸-4, A-6 
| SCM, ا‎ 

f ec, sc | 


IGC, CL, SCJA-6, A-7 
1 l 


IGC |A-2, A-7 
I l 

۱ | 

l -— I zu 
l 1 

l l 

1 یچ‎ l ا‎ 
1 l 

1 1 

1 1 

ICL, CH 1A-7 
ICL, CH ١-7 
poc 004 ہہ‎ 
I ! 

I l 

ICL 1۵-6 
ICL, CH 1A-7 


355 
IFrag- | Percentage passing 1 
[ments | sieve number-- ILiquid Plas- 
| 3-10 | | l I | limit ticity 
linches| 4 | 10 | 40 | 200 | index 
| Pet | i i | | Pet 
l 1 l 1 I l i 
l I l I | l 
| 0-5 ]55-75 |50-70 |45-65 |35-50 | 20-40 | 5-20 
I | | | | 
| l | l | | 
| 0-5 |55-75 |50-70 [45-65 {35-55 | 35-45 15-25 
l 1 l i I I 
i 5-30 150-60 130-50 |25-50 |20-40 | 40-60 15-30 
l | l 1 | l 
1 | l l | l 
Wise ree E ES og ese Sees 
l i 1 ۱ l l | 
l | 1 | | l | 
l l I | l l 1 
f 0-5 155-80 |50-75 |45-65 |35-50 | 25-35 | 5-10 
l ۱ l i l i 1 
| 0-5 [55-80 |50-75 |45-70 135-60 i 30-40 | 10-15 
| | l ۱ l I l 
|] mm سج 0 و‎ pes sae ai ہے گا‎ 0. CE a 
l l l l 1 
l I l I | 
| 0-5 155-80 |50-75 |45-65 [35-50 | 25-35 | 5-10 
l l l I l 
| 0-5 155-80 |50-75 {45-70 135-60 | 30-40 | 10-15 
l l l l I l 
Te See ole s pravas lh وب رسس‎ x 
l l l l l 
l | t ۱ l l 
| 1 1 i l [ 
150-70 {55-80 [50-75 |45-70 135-50 | 25-35 | 5-10 
! i l l 1 l 
0-5 140-60 135-50 |30-45 |25-35 30-40 | 10-20 
I | | l l 
l | ۱ I ۱ 
l H | l i 
نیت‎ d مہو‎ bossa fas a اسیج‎ Wy c 
۱ | l t l 
1 l | 1 | 
0-5 {55-75 150-70 |45-65 }|35-50 20-40 | 5-20 
l | | j l 
l | | 1 ! 
0-5 155-75 150-70 |45-65 |35-55 35-45 | 15-25 
l | l | l 
5-30 150-60 ۱30-50 |25-50 |20-40 40-60 | 15-30 
1 ۱ 1 ! l 
1 ! 1 1 l 
Sree Seep ue Sees ives coc, mE 
1 1 | l 
1 l l | | 
[esca ppm یت‎ ay temm vu e 
| i l | | 
I i | | | 
l I l 1 I 
| 0 | 100 95-100|90-100|85-95 | 45-60 | 25-35 
| 0 | 100 95-100[90-100|85-95 | 45-60 | 25-35 
lx gc Bum TF zen qoem] WAS 
l 1 l l | | 
| i l | | 
| 0 ]80-100/(75-100|]70-100|50-70 | 30-40 | 10-20 
| 0 190-100|85-100180-100|75-95 | 40-55 | 20-30 
le Ex Wow EM ERE se 
i l l l 1 
l | l l 1 
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Table 16.--Engineering Index Properties--Continued 


Soil Survey 


Soil name 


map symbol 


Orognen 


Vallecitos 


and 


| I l Classification |Frag- 
{Depth{ USDA texture i ٦ ments 
| l | Unified | AASHTO 3-10 
l l 1 inches| 
| In | l | Pct 
1 l i | 
| 0-5 |Sandy loam------- |SM {A-4 0 
| 5-19|Sandy clay loam, {SC-SM, SC,|A-4, A-6 | 0 
i | loam, gravelly | CL-ML, CL 
| | sandy clay loam. | 
|19-47|Clay, sandy clay, |CH, CL A-7 | O 
I | clay loam. | I 
147-60|Gravelly clay IGC, SC, CL|A-6, A-7 | 0-5 
| | loam, gravelly | | l 
I | sandy clay loam, | 
1 ¦ clay loam. | | l 
l | | 
! | I | i 
| 0-11|Loam------------- |CL-ML, CL |A-4 | 0-5 
11i-39|Clay loam, clay  |CL, CH |A-7 0-5 
139-43|Weathered bedrock] --- | ساس‎ | --- 
| l l l 1 
| 0-10{Sandy loam------- ]SC-SM, SC |A-4 | 0 
110-26|Sandy clay loam, ICL, SC {A-6 | 0 
1 | clay loam. l | l 
126-38|Gravelly sandy ISC, GC |A-2, A-6 | 0-5 
{ | clay loam, I | | 
| | gravelly clay l 1 | 
| | loam. 1 | l 
| 38-40 |Unweathered I پم‎ | see {ses 
l | bedrock. | | 1 
| i 1 | l 
| 0-7 IGravelly loam----|SC, SC-SM,|A-4, A-6 | 0-5 
I | GC, GM-GC| l 
7-16|Gravelly clay, |CL, CH, JA-7 | 0-5 
| gravelly sandy | SC, GC l 
l 
1 
l 
1 


16- 


| clay 
20|Unweathered 

| bedrock. 

l 


Percentage passing 


1 
l sieve number-- 
l 


| i 
4 | 10 | 
۱ i I 
| | | 
۱95-100185-100 | 55-70 
۱٢٦-100170-100 60-95 
! l 1 
| 1 l 


40 


l 
| 200 
| 
| 


135-50 
135-60 
l 
l 


190-100185-100 75-1001 60-95 


| l 1 

|55-90 150-85 140-80 
! l | 

| 1 | 
| i i 
l ! | 
l i | 


| 90-100 | 80-100] 70-90 
190-100[ 85-100] 75-95 


190-100|85-100150-65 
190-100 | 85-100 | 70-85 
l | 1 


155-80 150-75 145-70 
l l | 
I 
l 

Em seas “cess 
1 
| 

70-80 {60-75 |55-70 
1 

60-80 155-75 |50-70 
i 
| 
I 
1 
l 


l 
135-70 


Plas- 
ticity 
index 


NP-5 
5-15 


20-40 


10-20 
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Table 17.--Physical and Chemical Properties of the Soils 


(The symbol < means less than; > means more than. Entries under "Erosion factors--T" apply to the entire 
profile. Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 
Absence of an entry indicates that data were not available or were not estimated.) 


Erosion|Wind | 


l ! 


| l J 
Soil name and {Depth|Clay | Moist | Permea- lAvailable| Soil [Salinity] Shrink- | factors |erodi-|Organic 
map symbol | l | bulk | bility | water  |reaction| | swell i | |bility| matter 
i | | density | |capacity | i {potential | K | T {group | 
٦ In | Pet | Gfee | In/hr | In/in | pH Immhos/cm| I ۱ ۱ Pct 
l | l | I | l i ! | 
100-------------- | 0-20|40-60/1.30-1.50/0.06-0.2 |0.14-0.1615.6-8.4 | 0-2 |High------ 10.24] 5 | 7 1-2 
Capay 120-60|40-60[1.35-1.50]0.06-0.2 [0.14-0.16|6.6-8.4 | 0-2 iHigh------ 10.241 
I l 1 l l l I l | l 
101-------------- | 0-20/40-60/|1.30-1.5010.06-0.2 10.13-0.161]5.6-8.4 | 0-4 ]High------ 10.24; 5 | 7 | 1-2 
Capay (20-60|40-60|1.35-1.50/0.06-0.2 |0.13-0.1616.6-8.4 | 0-4 | High------ 10.24] | 
| ۱ ۱ ۱ I I | l | i | 
102-------------- | 0-20[40-60|1.30-1.50|/0.06-0.2 |0.14-0.1615.6-8.4 | 0-2 | High-----— 10.24) 5 | 7 | 1-2 
Capay 120-35]40-60|1.30-1.50/0.06-0.2 [0.14-0.1616.6-8.4 | 0-2 IHigh------ 01 | 
135-45|]35-40|1.35-1.50[|0.06-0.2 |0.15-0.17{6.6-8.4 | 0-2 | High------ 10.28} | 
145-60(10-20|1.45-1.55| 0.6-2.0 |0.14-0.16|7.4-8.4 | 0-2 lILow------- 10.32] | 
i l | | | i j | l t ! I 
106---------—----- | 0-20140-60|1.30-1.50/0.06-0.2 (0.14-0.1615.6-8.4 | 0-2 [High------ 10.24] 5 | 7 | i-2 
Capay 120-60|40-60|1.35-1.50|0.06-0.2 |0.14-0.1616.6-8.4 | 0-2 | High------ 10.24| 1 
| l l | 1 l l ! ! | l l 
110-------------- | 0-17|30-40|]1.45-1.55| 0.2-0.6 |0.17-0.2016.6-7.8 | 0-2 IModerate [0.43] 5 | 4 | .5-2 
El Solyo 117-60|35-50|1.50-1.60/]0.06-0.2 |0.14-0.19|7.4-8.4 | 0-4 |High------ 10.37] 1 
i | I i l l ۱ | 1 | l | 
1ii-------------- | 0-17|30-4011.45-1.55| 0.2-0.6 |0.17-0.2016.6-7.8 | 0-2 IModerate 10.435] 4 | .5-2 
El Solyo 117-60i|35-5011.50-1.6510.06-0.2 10.14-0.19]7.4-8.4 | 0-4 IHigh------ 10.37] 1 
l | l l l | i | | | l l 
i16-------------- | 0-17130-40[1.45-1.55| 0.2-0.6 |0.17-0.20]6.6-7.8 | 0-2 (Moderate ۱٥۔43‎ 1.5 | 4 | .5-2 
El Solyo {17-60 /35-50/1.50-1.60/0.06-0.2 |0.14-0.19|7.4-8.4 | 0-4 |High------ 10.371 | 
| l ! l I | l l l t l 
120: l 1 l 1 1 1 j l | l l 
Vernalis-------- | 0-20]27-35|1.45-1.55| 0.2-0.6 10.17-0.1816.6-8.4 | 0-2 {Moderate |0.32} 5 | 6 { 1-2 
120-62[18-30|1.45-1.55| 0.6-2.0 |0.14-0.1816.6-8.4 | 0-2 IModerate ۱ | 
| ۱ ۱ I ۱ | I l 1 | l i 
Zacharias------- | 0-14127-30|1.40-1.50| 0.2-0.6 |0.15-0.1916.1-7.3 | 0-0 IModerate /|0.371 5 | 6 | 1-2 
114-66|25-35|1.40-1.55| 0.2-0.6 |0.13-0.18]6.6-7.8 | 0-0 IModerate  |0.37| | 
| i l t | i ۱ | l ۱ I 
121, 122--------- | 0-20]18-27|1.55-1.65| 0.6-2.0 |0.14-0.1716.6-8.4 | 0-2 |Low------- 10.37] 5 | 6 | i-2 
Vernalis 120-62/18-30|1.45-1.55| 0.6-2.0 10.14-0.1816.6-8.4 | 0-2 I|Moderate [0.37] I 
1 | l | | l i | ۱ | | i 
123, 125--------- | 0-20]27-35|1.45-1.55| 0.2-0.6 |0.17-0.1816.6-8.4 | 0-2 IModerate 0.32] 5 | 6 | i-2 
Vernalis 120-62/18-3011.45-1.55| 0.6-2.0 |0.14-0.1816.6-8.4 | 0-2 IModerate  |0.37| 
i | l 1 | | I | l l ۱ | 
126: l ! I l l ۱ l | | | l ! 
Vernalis-------- | 0-20/27-3511.45-1.55( 0.2-0.6 |0.17-0.1816.6-8.4 | 0-2 IModerate 0.321 5 | 6 1-2 
120-62/18-30]1.45-1.55] 0.6-2.0 |0.14-0.18/6.6-8.4 | 0-2 IModerate  |0.37| I 
1 | 1 t i t l | | | 
Zacharias------- | 0-14|27-30|1.40-1.50| 0.2-0.6 |0.15-0.19|6.1-7.3 | 0-0 IModerate |0.37( 5 | 6 1-2 
114-66(25-35|]1.40-1.55| 0.2-0.6 |0.13-0.1816.6-7.8 | 0-0 IModerate  |0.37| I 
t I l 1 1 | l | | | 
127-------------- | 0-20|18-27|]1.55-1.65| 0.6-2.0 |0.14-0.1716.6-8.4 | 0-2 |Low------- 10.37) 5 | 6 1-2 
Vernalis 120-62|]18-30|1.45-1.55| 0.6-2.0 10.14-0.1816.6-8.4 | 0-2 IModerate  |0.37| l 
t | | 1 l I l l l l | 
130-------------- | 0-20|27-35|1.40-1.55| 0.2-0.6 |0.16-0.18]6.6-7.3 | 0-0 IModerate 10.371 5 | 6 .5-2 
Stomar 120-38135-60/1.35-1.50]0.06-0.2 {0.15-0.18{6.6-8.4 | 0-2 |High------ 10.32] ٦ 
138-60127-40]1.40-1.55| 0.2-0.6 |0.16-0.18|7.4-8.4 | 0-2 IModerate  |0.37| | 
| l l l ۱ ! | I i 1 l l 
131-------------- | 0-20127-35{1.40-1.55] 0.2-0.6 10.17-0.19(6.6-7.3 | 0-0 IModerate 10.371 5 | 6 1-2 
Stomar 120-38|35-60|1.35-1.50[0.06-0.2 |0.12-0.15]6.6-8.4 | 0-2 | High------ 10.321 l 
138-60127-4011.40-1.55| 0.2-0.6 |0.16-0.18|[7.4-8.4 | 0-2 IModerate  |0.37| 1 
1 1 I l | l 1 l l | l | 
140------~------- | 0-14]27-30|1.40-1.50| 0.2-0.6 |0.15-0.19]6.1-7.3 | 0-0 IModerate 0.37] 5 | 6 1-2 
Zacharias 114-66|25-35[1.40-1.55| 0.2-0.6 |0.13-0.1816.6-7.8 | 0-0 |Moderate  |0.37| i 
1 
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Table 17.--Physical and Chemical Properties of the Soils--Continued 


i ! i 


1 l l | | Erosion|Wind | 


o 
o 


.2-0 4-8 
124-38118-35|1.35-1.50| 0.2-0. .12-0.1717.9-8. 
138-60118-35|1.35-1.50| 0.2-0.6 10.12-0.16|7.9-8 
\ | | i ! | 


a bb 


0-4 

0-4 {Moderate  |0.37| 
0-4 [Moderate  |0.43| 
l | ۱ 


| 
Soil name and  |Depth|Clay | Moist | Permea- |Available| Soil {Salinity| Shrink- | factors |erodi-|Organic 
map symbol l l | bulk | bility | water |reaction| | swell l ۱ Ibility| matter 
| 1. | density | {capacity | | [potential | K | T Igroup | 
| In | Pct | G/cc | In/hr | In/in | pH  immhos/cml i ! l | Pct 
| l l ! l i 1 | | 1 | i 
l4i-------------- | 0-14127-3011.45-1.60| 0.2-0.6 {0.15-0.1916.1-7.3 | 0-2 |Moderate 10.37] 5 | 6 | 1-2 
Zacharias 114-66|25-35|1.40-1.55| 0.2-0.6 |0 13-0.1816.6-7.8 | 0-2 |Moderate  |0.371 | I 
| | | l | | t l | i ! 
142, 144--------- | 0-14|27-35|1.45-1.60| 0.2-0.6 j0.10-0.1516.1-7.3 | 0-0 IModerate 0.201 5 | 7 fF sz 
Zacharias 114-66[25-35|]1.40-1.55| 0.2-0.6 |0 10-0.1ł1416.6-7.8 | 0-0 |Moderate |0.24] | 
i i | | l i l | i ۱ i | 
145, 146--------- | 0-14/27-30|1.40-1.50| 0.2-0.6 10 15-0.19]16.1-7.3 | 0-0 |Moderate [0.3715 | 6 | 1-2 
Zacharias 114-66|25-35|1.40-1.55| 0.2-0.6 |0.13-0 18]6.6-7.8 | 0-0 IModerate  |0.37| l 
! 1 i; l i i l 1 1 | { | 
147-----------7--- | 0-14127-35|1.45-1.60| 0.2-0.6 I0 10-0.1516.1-7.3 | 0-0 {Moderate 10.20] 5 | 7 { 1-2 
Zacharias |14-66]25-3511.40-1.55| 0.2-0.6 10.10-0.1416.6-7.8 | 0-0 {Moderate  |0.24| l 
1 1 I l 1 1 | l 1 ! l 
150------------- =l 0-14|10-18|1.50-1.60| 2.0-6.0 |0.12-0.21416 i-7.8 | 0-0 le j 10.321 5 |. 3 | .5-2 
Columbia |14-60| 8-1811.50-1.60| 2.0-6.0 10.10-0.1216.1-7.8 | 0-90 ]Low------- 10.321 
i i i l l i 1 | | 1 
151: 1 ! t l | | l i 
Columbia-------- | 0-14]10-18|1.50-1.60] 2.0-6.0 (0.12-0.14]6.1-7.8 | 0-0 [3 | .5-2 
114-60| 8-1811.50-1.60| 2.0-6.0 |0 10-0.12]6.1-7.8 | 0-0 l 1 
۱ ! 1 | I 1 l l 
Columbia, sandy | | I i I | l | 1 
substratum----- | 0-12] 8-18]1.40-1.50| 0.6-2.0 10.13-0.15]7.4-8.4 | 0-0 | 3 |] E-2 
112-41| 8-18/1.45-1.55| 2.0-6.0 10.11-0.1316.1-7.8 | 0-0 | 
141-60] 0-5 |1.60-1.70| 6.0-20 10 05-0.0816.1-7.8 | 0-0 l 1 
| | | ! 1 | i i 
153, 155--------- | 0-14110-1811.50-1.60| 2.0-6.0 10.10-0.12]16.1-7.8 | 0-0 1 3 | .5-2 
Columbia (14-60[ 8-1811.50-1.60| 2.0-6.0 10.10-0.1216.1-7.8 | 0-0 ۱ i 
| | 1 i 1 | 1 | 1 
157: l l l 1 I | 1 | l 
Columbia-------- | 0-14]10-18/|1.50-1.60| 2.0-6.0 |0.10-0.12]6.1-7.8 | 0-0 | 3 | .5-2 
|14-60| 8-1811.50-1.60| 2.0-6.0 j0.10-0.12]6.1-7.8 | 0-0 l 1 
l l | | | l l l | 
Columbia, sandy | l l ( | l 1 l 1 i | | 
substratum----- | 0-12] 8-18[1.40-1.50| 0.6-2.0 IO 13-0.15|7.4-8.4 | 0-0 |Low------- 10.49, 4 | 3 | 1-2 
۱12-411 8-1811.45-1.55| 2.0-6.0 10.13-0.1516.1-7.8 | 0-0 iLow------- 10.321 1 i 
141-601 0-5 11.60-1.70) 6.0-20 ۵ 05-0.0816.1-7.8 | 0-0 |Low------- 10.15] | | 
1 | | ! | l i | ۱ | l l 
159: I i i l l | | l l | | l 
Columbia-------— | 0-14|10-1811.50-1.60| 2.0-6.0 10.10-0.1216.1-7.8 | 9-0 ILow------- 10.321 5 1 3 | .5-2 
|14-60| 8-18|1.50-1.60| 2.0-6.0 10.10-0.1216.1-7.8 | 0-0 1Low------- 0.321 ! 1 
| l l i 1 | i 1 ! l | | 
Columbia, sandy | l ۱ 1 ! l i l l i I l 
substratum----- | 0-12] 8-1811.40-1.50| 0.6-2.0 |0 13-0.15|7.4-8.4 | 0-0 |Low------~ 10.491 5 | 3 | 1-2 
۱12-411 8-1811.45-1.55| 2.0-6.0 |0.11-0.1316.1-7.8 | 0-0 |Low------- 0.321 | 1 
141-60) 0-5 11.60-1.70| 6.0-20 10 05-0.0816.1-7.8 | 0-0 |Low------- 0.15] l ! 
l | l i i | l 1 1 l \ 
160-------------- | 0-12127-35|1.35-1.50| 0.2-0.6 ۵ 17-0.1916.6-8.4 | 0-0 |Moderate ۱٥١43١ 5 | 7 | 1-4 
Merritt 112-38120-30|1.35-1.551 0.2-0.6 10.15-0.19]7.9-8.4 | 0-0 IModerate ۱٥٠۱١ | 1 
138-601 5-15|1.50-1.70| 0.6-2.0 |0.11-0.14|7.4-8.4 | 0-2 |Low------- 10.32] l 
i l i l l 1 1 l | ! | 
165-------------- | 0-12127-3511.35-1.50| 0.2-0.6 10.17-0.1916.6-8.4 | 0-0 [Moderate 10.43] 5 | 4L | 1-4 
Merritt 112-38120-30|1.35-1.55| 0.2-0.6 j0.15-0.19]7.9-8.4 | 0-90 {Moderate  |0.43| | i 
138-60| 5-1511.50-1.70| 0.6-2.0 ۵٥ 11-0.1417.4-8.4 | 0-2 |Low------- 10.321 l 
l | l l l i l l 1 | l ۱ 
170: l 1 i l l ! l 1 | l 1 | 
Dospalos-------- ¦ 0-26|40-6011.35-1.45| 0.2-0.6 j0.10-0.15|17.4-8.4 | 0-4 {Moderate 0.321 5 | 7 | 1-3 
126-44135-6011.20-1.3510.06-0.2 10.09-0.1417.9-8.4 | 0-4 |High------ 10.321 | 1 
144-60]30-60|1.20-1.4510.06-0.2 10.09-0.14|7.9-8.4 | 0-4 |High------ $0.32] l | 
i l l l l 1 | | l | 1 i 
Bolfar---------- | 0-24127-3511.35-1.45| 0.2-0.6 10.13-0.1717.4- | = [Moderate ۱٥١3٢١ 5 | 6 | 1-2 
l l l 
| i l 
| 1 1 


Stanislaus County, California, Western Part 359 


Table 17.--Physical and Chemical Properties of the Soils--Continued 


Erosion|Wind | 


0-0 {Moderate  |0.37l 
ERN پسممجہت وید‎ [9*4 
l | i 


6-2. 
118-41/18-30}1.40-1.50} 0.2-0. 
[41-48] =-= | c 0d ہل‎ 0d سا‎ 0d c 
| 1 ۱ 1 


| | l | 
Soil name and  |DepthiClay | Moist | Permea- |Availablel Soil |Salinity| Shrink- | factorsjerodi-|Organic 
map symbol | i | bulk | bility | water |reaction| I swell | | {bility| matter 
l 1 | density | {capacity | ٦ {potential | K | T Igroup | 
| In | Pct | G/cc | In/hr | In/in | pH Immhos/cm| ۱ l l | Pct 
| l 1 i | | ۱ | | 1 l ! 
175: l i | l | l l l | i l | 
Dospalos-------- | 0-26135-4011.35-1.451 0.2-0.6 |0.10-0.15(7.4-8.4 | 0-4 (Moderate 10.321 5 | 7 | 1-3 
126-44135-60|1.20-1.35|0.06-0.2 10.09-0.14]7.9-8.4 | 0-4 [High------ 10.321 I l 
|44-60430-60|1.20-1.45|0.06-0.2 |0.09-0.14|7.9-8.4 | 0-4 |High------ 10.32] [ 
| l ! | I l l | l 1 1 
Bolfar---------- | 0-24|27-35]1.35-1.45| 0.2-0.6 |0.13-0.17|7.4-8.4 | 0-4 [Moderate [0.37] 5 | 6 | 1-2 
124-38|18-35|1.35-1.50| 0.2-0.6 |0.12-0.171|7 9-8.4 | 0-4 (Moderate  |0.37| | 
138-60|18-25|]1.40-1.50| 0.2-0.6 |0.12-0.1617.9-8.4 | 0-4 {Moderate  |0.43| I 
l 1 l 1 ! | 1 | ! l | 
180-------------- | 0-10] 8-1511.60-1.70| 2.0-6.0 [0.12-0.14|6.6-8.4 | 0-2 ILow------- 10.28; 2 | 3 | 0-1 
Dello 110-601 0-1011.60-1.70| 6.0-20 |0.06-0.09/6.6-8.4 | 0-2 ILow------- 10.15 I 
| | 1 | l l l I l | 
190-------------- | 0-16140-60]1.30-1.45]0.06-0.2 [0.12-0.16|5.6-7.3 | 0-0 {High------ 10.24] 5 | 4 | 1-4 
Clear Lake 116-60140-6011.25-1.40|0.06-0.2 |0.12-0.16|7.4-8.4 | 0-4 |High------ 10.24 l 
l | 1 l | | | l | l 
195-------------- | 0-16140-6011.30-1.4510.06-0.2 [0.12-0.16/5.6-7.3 | 0-0 |High------ 10.24] 5 | 7 | 1-4 
Clear Lake 116-60|40-60[1.25-1.40|0.06-0.2 10.12-0.16|]7.4-8.4 | ٥-4 | High------ 10.24 | 
l 1 1 | | l | l l 1 
200-------------- | 0-21| 5-16|1.55-1.65| 2.0-6.0 |0.12-0.15|7.4-8.4 | 0-4 |ILow------- {0.28} 3 | 3 ] 1-2 
Veritas [21-41] 5-16|1.50-1.60| 2.0-6.0 |0.12-0.15|7.4-8.4 | 0-4 |Low------- 0.32| I 
141-60] -== | === | == -- | =-= | ت‎ dee l----1 d ا‎ 
1 1 ! | l | I l ! i 
210-------------- | 0-6 |]10-2511.45-1.60| 2.0-6.0 |0.07-0.14|5.6-8.4 | 0-0 3| 4 | .5-1 
Cortina | 6-38| 5-25|1.50-1.70| 2.0-6.0 |0.06-0.08/5.6-8.4 | 0-0 l ۱ 
138-60| 0-1011.60-1.70| 6.0-0 0.03-0.0515.6-8.4 | 0-0 | I 
i I | | l | I l 
سر ما مسا و‎ la a | 0-11]112-18[1.45-1.60| 2.0-6.0 |0.10-0.1215.6-6.5 | 0-0 3) 3 | .5-1 
Yokut 111-19|15-25|1.45-1.60| 0.6-2.0 |0.15-0.1715.6-6.5 | 0-0 l 
119-60]20-3011.45-1.60] 0.2-0.6 |0.04-0.05}7.4-8.4 | 0-2 | | 
! l l l l | 1 1 
220: 1 I | l l | | 1 1 
Xerofluvents----| 0-20| --- | سی‎ i PIT I esca ] c—- | 0-2 4| 5 --- 
120-60| 1-1211.50-1.60| 2.0-6.0 |0.05-0.1216.6-7.8 | 0-2 l I 
| ! | | | | l 1 l 
Xerorthents----- | 0-4 | 5-1211.45-1.55| 2.0-6.0 |0.10-0.15| --- | 0-2 51 4 | 0-1 
| 4-60| 5-12]1.45-1.55] CE [ -0725412: ° ت‎ | 0-2 
i t l 1 | l l | l l 
245: ! 1 I l ۱ | l l | } 
Bolfar---------- | 0-24|18-27|1.40-1.50| 0.6-2.0 |0.12-0.1517.4-8.4 | 0-4 |Low------- 0.43] 5] 6 1-2 
|24-38118-35|1.35-1.50] 0.2-0.6 |0.12-0.17|7.9-8.4 | 0-4 {Moderate 0.37) l 
|38-60}18-25/1.40-1.50] 0.2-0.6 |0.12-0.16|7.9-8.4 | 0-4 IModerate 0.43] l 
l ۱ | l ۱ l l l | l 
Columbia, sandy | l 1 1 l | I l 1 l l 
substratum----- | 0-12] 8-1811.40-1.50| 0.6-2.0 1|0.13-0.15|7 4-7.8 | 0-0 |Low------- 10.49] 4 | 3 | i-2 
|12-41| 8-1811.45-1.55| 2.0-6.0 |0.13-0.15|6.1-7.8 | 0-0 ILow------- 10.32 1 
[41-60] 0-5 |1.60-1.70| 6.0-20 10.05-0.08/6.1-7.8 | 0-0 ÓLow------- 10.15 l 
1 l I l | 1 ۱ I l i 
246: 1 | 1 | | | l | l 1 I 
Bolfar---------- | 0-24/18-27|1.40-1.50| 0.6-2.0 10.12-0.1517.4-8.4 | 0-4 |Low------- j0.43] 5 | 6 la 
124-38|18-35|1.35-1.50| 0.2-0.6 |0.12-0.1717.9-8.4 | 0-4 |Moderate |0.37 l 
138-60]18-35[1.35-1.50| 0.2-0.6 |0.12-0.1617.9-8.4 | 0-4 {Moderate [0.43] | 
l | l | ۱ I | | | | 
Columbia, sandy | | 1 | | 1 l l | 
substratum----- | 0-12] 8-1811.40-1.50} 0.6-2.0 |0.13-0.1517.4-7.8 | 0-0 |Low------- 10.49] 4 | 3 { 1-2 
۱12-4011 8-1811.45-1.55| 2.0-6.0 |0 11-0.1316.1-7.8 | 0-0 iLow------- 10.321 | 
[41-60] 0-5 {1.60-1.70| 6.0-20 ]10.05-0.0816.1-7.8 | 0-0 | Low------- 10.15 i 
l | 1 i | 1 i l i l 1 
252, 253: [ l | | | l | i 1 l | | 
Chaqua---------- | 0-18/|22-27|1.40-1.50| 0.6- | 0-0 ILow------- 10.37] 4} 4L | .5-1 
l 1 1 
1 | | 
| ! | 
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Table 17.--Physical and Chemical Properties of the Soils--Continued 


l l l | | Erosion|Wind 
Soil name and |Depth|Clay | Moist Permea- |Available| Soil |Salinity| Shrink- | factors|erodi-|Organic 
map symbol I | bulk bility | water  |reaction| swell 1 |bility| matter 
1 | density | |capacity | 1 potential | K | T Igroup 
I In Pct ¦ G/cc In/hr In/in | pH | mmhos/cm | I l Pct 
l l l l l l 
252, 253: l i 1 | | l 1 
Arburua--------- | 0-6 118-27|1.45-1.55| 0.6-2.0 10.13-0.16]7.4-8.4 | 0-2 Low------- 10.37] 2 1 6 0-1 
| 6-22118-30|1.40-1.55| 0.6-2.0 |]0.12-0.18]7.9-8.4 | 0-2 Moderate  |0.37| l 
122-241 --- | ET aot nna l zm l سد‎ nego emm l 
124-28| --- f BES, aos Aek p “SRS |! se aeae core] l 
l i l l ! l l 
255: l 1 l l l 1 
Calla----------- | 0-11/]27-351|1.40-1.50| 0.2-0.6 |0.16-0.18|7.4-8.4 | 0-0 Moderate 0.32] 5 | 4L .5-1 
]11-30127-35|1.40-1.50| 0.2-0.6 |0.16-0.18|]7.4-8.4 | 0-2 Moderate  |0.32| 1 
130-60}27-3511.40-1.50| 0.2-0.6 |0.16-0.18]7.4-8.4 | 0-2 Moderate  |0.32| l 
l l t l l i l l 
Carbona--------- | 0-15135-4011.35-1.50|0.06-0.2 10.15-0.1817.4-8.4 | 0-4 Moderate 0.281 5 | 7 2-5 
115-24135-45[1.30-1.50/|0.06-0.2 |0.13-0.1817.4-8.4 | 0-4 High------ 10.321 | 
124-50135-45|1.30-1.50/0.06-0.2 [0.13-0.1817.9-8.4 | 0-4 High------ 10.321 l 
150-60/|27-40|1.40-1.50| 0.2-0.6 [0.15-0.18|7.9-8.4 | 0-4 Moderate  |0.32| | 
I l | | | I l l 
270-------------- | 0-6 8-18/]1.55-1.65| 2.0-6.0 |[0.13-0.15|7.4-8.4 | 0-2 Low------- 10.371 5 | 3 .5-1 
Elsalado | 6-261 8-181|1.45-1.65| 0.6-2.0 |0.14-0.16|]7.4-8.4 | 0-2 Low------- 10.431 l 
[26-60| 8-18|1.45-1.65| 0.6-2.0 |0.14-0.16|]7.4-8.4 | 0-2 Low------- 10.431 l 
| l l I 1 ! l 
271, 272--------- | 0-6 8-1811.45-1.60| 0.6-2.0 |0.14-0.16|]7.4-8.4 | 0-2 Low------- 10.43] 5 | 5 .5-1 
Elsalado | 6-26| 8-1811.45-1.65| 0.6-2.0 j|0.14-0.1617.4-8.4 | 0-2 Low------- 10,43] ! 
۱26-601 8-181/1.45-1.65} 0.6-2.0 10.14-0.1617.4-8.4 | 0-2 Low------- 10.43] I 
l ۱ I l i 1 1 l i 
273-------------- | 0-6 8-18/]1.55-1.65] 2.0-6.0 |0.13-0.15]7.4-8.4 | 0-2 Low------- 10.371 5 | 3 .5-1 
Elsalado | 6-26| 8-18]1.45-1.65| 0.6-2.0 |0.14-0.1617.4-8.4 | 0-2 Low------- 10.43] 
126-60] 8-18]1.45-1.65|] 0.6-2.0 |0.14-0.16|7.4-8.4 | 0-2 Low------- 10.43| l 
l l 1 l l l 1 | | 
274-------------- | 0-6 8-18/]1.45-1.60| 0.6-2.0 |0.14-0.16}7.4-8.4 | 0-2 Low------- 10.431 5 | 5 .5-1 
Elsalado | 6-26| 8-1811.45-1.65| 0.6-2.0 |0.14-0.1617.4-8.4 | 0-2 Low------- 10.43] [ 
126-60| 8-18]1.45-1.65| 0.6-2.0 |0,14-0.16}7.4-8.4 | 0-2 Low------- 10.431 I 
l l l 1 ! i 1 ۱ l 
281-------------- | 0-15/35-40/1.35-1.50/0.06-0.2 10.15-0.1817.4-8.4 | 0-4 51 7 2-5 
Carbona 115-24|35-45|1.30-1.50/0.06-0.2 |0.13-0.1817.4-8.4 | 0-4 I 
[24-50/35-45|1.30-1.50|0.06-0.2 |0.13-0.18]7.9-8.4 | 0-4 i 
150-60|27-40|1.40-1.50| 0.2-0.6 {0.15-0.18|7.9-8.4 | 0-4 Moderate  |0.32| ۱ 
i 1 1 ! l | l l 1 
290 , 291: l | H 1 1 l | l { 
Carbona--------- | 0-15/35-4011.35-1.50/0.06-0.2 |0.15-0.18|7.4-8.4 | 0-4 Moderate |0.281 5 | 7 E: 255: 
115-24|35-451|1.30-1.50|0.06-0.2 |0.13-0.1817.4-8.4 | 0-4 1 l 
124-50]35-4511.30-1.50|0.06-0.2 |0.13-0.18|]7.9-8.4 | 0-4 1 l 
150-60]27-40|1.40-1.50]|] 0.2-0.6 |0.15-0.181|7.9-8.4 0-4 Moderate |0.32 l 
l | | 1 l | l l i 
Orognen--------- | 0-11127-35|1.40-1.55| 0.2-0.6 |0.12-0.151]6.6-7.8 0-0 IModeraste !0.24| 3 | 7 | .5-1 
111-40|38-55|1.35-1.50|0.01-0.06/0.10-0.12/|7.4-8.4 0-2 1 i 
140-60|35-60|1.35-1.50[0.01-0.06[0.06-0.08|7.4-8.4 0-2 I 1 
1 l l | ۱ l l l 
300, 301--------- | 0-22|35-4011.30-1.40| 0.2-0.6 |0.17-0.20|7.4-8.4 0-0 4| 7 | 1-3 
Damluis 122-30|45-5511.30-1.40{0.06-0.2 |0.15-0.17|7.9-8.4 0-0 I I 
130-40|28-40|1.30-1.45| 0.2-0.6 |0.16-0.17|7.9-8.4 0-2 | I 
[40-60[15-25|1.45-1.60| 0.2-0.6 |0.05-0.0617.9-8.4 0-2 j l 
1 ! l I i ۱ l } H 
302, 303, 304----| 0-20135-401|1.30-1.40| 0.2-0.6 10.15-0.16|7.4-8.4 0-0 |High------ 10.2001 5 | 7 7 3 
Damluis 120-48|]45-5511.30-1.40|[0.06-0.2 10.12-0.14|7.9-8.4 0-0 | High------ 10.20 ۱ 1 
|48-58|28-401.30-1.45| 0.2-0.6 |0.14-0.16|7.9-8.4 0-2 |Moderate |0.15 l l 
158-60|15-25/]1.45-1.60| 0.2-0.6 |0.05-0.06|7.9-8.4 0-2 |Low------- 10.10 l 1 
l l l 1 l l ! l l 
310-------------- | 0-18/]40-50|1.30-1.45|0.06-0.2 |0.15-0.16|7.4-8.4 0-2 5| 7 | 1-3 
Deldota 118-23/35-50/1.30-1.4010.06-0.2 10.15-0.1717.4-8.4 0-2 1 I 
123-60130-40]1.30-1.50[0.06-0.2 |0.16-0.1817.4-8.4 0-2 IModerate |0.24 l I 
1 i l l l i | | I 
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Table 17.--Physical and Chemical Properties of the Soils--Continued 


l I I I | | { Erosion|Wind | 
Soil name and jDepth|Clay | Moist | Permea- lAvailable| Soil |Salinity| Shrink- | factors|erodi-|Organic 
map symbol I | bulk | bility | water  |reaction| swell I lbility| matter 
l | density | Icapacity | | potential | K T {group | 
| In Pet | G/cc | In/hr | In/in | pH | mmhos /cm l t | Pet 
l i 1 | ۱ l l | l 
320-------------- | 0-15/|35-40|]1.35-1.45|0.06-0.2 |0.17-0.20|7.9-8.4 | 0-2 Moderate ۱٢٠28| 5 | 4 | i-2 
Dosamigos 115-42]37-50]1.25-1.401|0.01-0.0610.12-0.17|7.9-8.4 | 2-8 High------ 10.28 I | 
142-60(30-45]1.30-1.50]0.06-0.2 |0.09-0.16]7.9-8.4 | 2-16 {Moderate 2 1 I 
l l i l | I I | i 
330, 331--------- | 0-7 |27-381|1.35-1.45| 0.2-0.6 |0.10-0.16/6.6-7.8 | 0-2 Moderate [|0.37| 2 | 4 .5-1 
Pedcat | 7-25|40-50|1.35-1.45[0.01-0.06]0.09-0.13|7.9-8.4 | 0-4 High------ 10.32 | 
125-51|30-45|]1.35-1.45|0.06-0.2 |0.09-0.12|7.9-9.0 | 8-16  |Bigh------ 10.32 I 
151-60[30-45|11.40-1.5010.06-0.2 |0.09-0.12|7.9-9.0 | 0-4 | High------ 0.32] I 
| | I l l i l | | ۱ 
340: I l l I | i l | l I 
Carranza-------- | 0-10J|27-35|1.35-1.45| 0.6-2.0 10.14-0.17/6.6-7.3 | 0-0 IModerate 0.20] 3| 7 1-2 
110-38125-35|1.35-1.50]| 0.6-2.0 [0.13-0.15|6.6-7.8 | 0-0 {Moderate 0.20) i | 
۱38-6001 5-1511.50-1.701 6.0-20 |0.01-0.0316.6-7.8 | 0-0 ILow------- 0.101 l | 
| l 1 l 1 | l l ۱ I 
Woo------------- | 0-19127-351 Se: 1 0.2-0.6 10.15-0.1916.6-8.4 | 0-0 IModerate 0.321 5 | 7 | 1-2 
19-41|18-35| oe | 0.2-0.6 |0.14-0.19(7.4-8.4 | 0-0 IModerate 0.321 l 1 
41-62| 5-15| --- | 2.0-6.0 |0.06-0.08/|7.4-8.4 | «2 |Low------- 0.201 | | 
l l l 1 $ l l l l l 
350-------------- 0-16|18-27| rini | 0.6-2.0 |0.14-0.17]6.6-8.4 | 0-0 iLow------- 10.37] 5 | 4L | 1-2 
Woo 16-67|18-35| mA | 0.2-0.6 [0.14-0.19]7.4-8.4 | «2 [Moderate  |0.32]| l i 
l 1 ! l 1 I l 1 l | l 
400, 401: l l l l 1 j l | l ۱ | 
Alo------------- 0-12140-55]1.25-1.451]0.06-0.2 |0.14-0.1616.1-7.8 0-2 |High------ 10.24) 3 | 7 | i-3 
12-35|35-55|1.20-1.35|0.06-0.2 10.14-0.171|6.6-8.4 0-2 | High------ 10.24] | i 
35-39| --- | Fn l ES i RE |; ess messes ins em aT l 1 
l} ۱ | l I j | i j | 
Vaquero--------- 0-6 |40-60}1.35-1.50}0.06-0.2 |0.13-0.1616.6-8.4 0-2 [Very high ۱٥۔۰2۵‎ 3 | 7 | .5-2 
6-35140-60}1.35-1.50/0.06-0.2 |0.09-0.17|7.4-9.0 2-16 {Very high ۱٥۱ | | 
35-39] --- See l e | BEC Jii Em E دج‎ jassa l ۱ 
| l l l 1 1 l | I 
410-------------- | 0-15|40-50|1.25-1.40|0.06-0.2 |0.14-0.17{7.4-8.4 0-2 | High------ 10.28] 4 | 7 | 1-3 
Ayar 115-26|40-50|1.30-1.40|0.06-0.2 |0.14-0.1717.4-8.4 0-2 | High------ 10.28] l 1 
|26-47140-50|1.20-1.35|0.06-0.2 |0.14-0.17|7.4-8.4 0-2 | High------ 10.28] | l 
147-51| --- Ae l ao 1 چو‎ [ou oon [SSeesrsss= [722271 l l 
| l I 1 l l i l 
420: 1 l 1 | l l ۱ | ! 
Ayar------------ | 0-15140-50|1.25-1.40/0.06-0.2 |0.14-0.17|7.4-8.4 0-2 |High------ 10.28| 4 Y | 1-3 
|15-26|40-50|1.30-1.40|0.06-0.2 |0.14-0.17}7.4-8.4 0-2 | High------ 10.281 
126-47|40-50|1.20-1.35|0.06-0.2 |0.14-0.1717.4-8.4 0-2 |High----~- 10.281 
147-51] --- ricis: ze | E | و‎ pr rS وحم جا‎ 1-7---1 
l | l i 1 | | l 
Oneil----------- | 0-14|20-27|1.45-1.55| 0.6-2.0 |0.15-0.18]7.9-8.4 | 0-0 | Low------- 10.43] 2 6 |] 1-3 
114-30|20-35|1.45-1.55| 0.2-0.6 |0.14-0.20|7.9-8.4 0-0 I|Moderate ۱] 
130-34] --— nc SAF l ERST p veni tee ایس اس چیا‎ [aes] 
l ۱ l I I l l l 
500, 501: l I | l | l l | 
Arburua--------- | 0-6 118-2711 45-1551 0.6-2.0 |0.13-0.1617.4-8.4 | 0-2 ILow------- 10.37] 2 6 0-1 
| 6-22118-3011.40-1.55]|] 0.6-2.0 |0.12-0.18]17.9-8.4 | 0-2 IModerate |0.37} l 
122-24] --- ui ینہ‎ | M جج آ0‎ | e ESSA SE ا‎ 1 
|24-28| --- mm SSS i e p “SSE E on ریس سی مس ند سس‎ 1 
l ! l 1 | 1 ۱ 1 | 
San Timoteo----- | 0-5 | 8-18/1.50-1.60| 2.0-6.0 |0.11-0.14|7.4-8.4 | 0-2 iLow------- 10.241 3 3 | .5-1 
5-221 8-18|1.50-1.60] 2.0-6.0 |0.11-0.15|]7.9-8.4 | 0-2 |Low------- 10.241 l 
122-26| --- ez سے‎ ۱ c J^. m | د ق‎ l 
l l | ۱ | l 1 l l 
502: 1 l | l l | l | ۱ 
Arburua--------- | 0-6 118-27|1.45-1.55] 0.6-2.0 |0.13-0.16|7.4-8.4 | 0-2 ILow------- 10.371 2 6 | 0-1 
| 6-221}18-30|1.40-1.55] 0.6-2.0 |0.12-0.18|7.9-8.4 | 0-2 I|Moderate  |0.37| l 
122-24] --- | E. PE | SI مر‎ enum k ETE [eedt 1----1 l 
124-28} --- | <=> "mm | TT t تھے‎ ٠ جکر چ‎ l----1 l 
l l i | l 1 | | l l 
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Table 17.--Physical and Chemical Properties of the Soils--Continued 


136-401 --- 1 --— d c | 0c | 
l l ! l ] ] 


I | | | l | l | Erosion|Wind | 
Soil name and  |Depth|Clay | Moist | Permea- |Available| Soil  |Salinityl Shrink- | factors|erodi-|Organic 
map symbol l l | bulk | bility | water  |reactioni | swell l l {bility| matter 
l | | density | [capacity | | Ipotential | K | T |group | 
| In | Pet G/cc | In/hr | In/in | pH Immhos/cm| I l ۱ | Pct 
l l f l | | ! l 1 | 1 
502: l 1 i i | l l 1 | | i 
Wisflat--------- | 0-5 | 7-1811.50-1.60| 2.0-6.0 |0.10-0.13/7.4-8.4 | 0-2 ILow------- 10.241 1 | 3 | O-.1 
| 5-10] 5-1811.50-1.60| 2.0-6.0 |0.09-0.15|7.4-8.4 | 0-2 |Low------- 10.24] | i 
110-13] --- eyes l a ! Am ] چ مہ رد ول سرت وا سوج‎ Ó----l I | 
113-17| --- | عبات‎ l pu 1 Hai Gi Sere جو ا‎ [Senscsste= وو‎ i 1 
i I | l l | 1 t l 1 l i 
505, 506: | l l | l | l l I l 1 | 
Arburua--------- | 0-6 |18-27|1.45-1.55| 0.6-2.0 |0.13-0.16]7.4-8.4 | 0-2 |Low------- 10.371 2 | 6 | 0-1 
| 6-22/18-30]1.40-1.55| 0.6-2.0 |0.12-0.18]7.9-8.4 | 0-2 {Moderate 10.37] | l 
122-24| --- | cmm ł RAS | ie l 1 " opa passe] | | 
124-28] --- | E i v 1 aii سمل جب ۳ و‎ TICs jo 1 | 
i l l l | I l ! | I i | 
Contra Costa----| 0-9 |27-3511.40-1.50| 0.6-2.0 |0.14-0.16|5.6-7.3 | 0-0 IModerate 10.32] 21 6 | .5-1 
| 9-38135-4511.30-1.451|0.06-0.2 |0.15-0.1715.6-7.3 | 0-0 |High------ 10.28] I 1 
138-42] --- | == l Sem | w l 1 Joe سا‎ l I 
| | I I | l | | 1 l 1 l 
Wisflat--------- | 0-5 | 7-18/11.50-1.60| 2.0-6.0 |0.10-0.1317.4-8.4 | 0-2 |Low------- 10.24] 1 1 3 | O-.1 
| 5-10] 5-18]1.50-1.60| 2.0-6.0 |0.09-0.1517.4-8.4 | 0-2 |Low------- 10.241 ۱ 1 
110-13] --- I مہ‎ | xS | TEE سج گا‎ ! [sere Sees Eaa. 1 | 
113-17; --- | BE l Ski l SS E ez | ag 1 SDSS میم‎ l i 
l | l | | l l l | l 
510: l | l | l l i 1 l | l 
Arburua--------- | 0-6 |18-2711.45-1.55| 0.6-2.0 |0.13-0.16]7.4-8.4 | 0-2 iLow------- 10.37] 2 | 6 | 0-1 
| 6-22118-30|1.40-1.55| 0.6-2.0 10.12-0.18|7.9-8.4 | 0-2 IModerate 0.37) | 
122-24| --- | Som l a> t Aem بت | چو گا‎ poire Tee l 
124-28] --- | mes | o> l ات‎ po |) e (Spree ee emm 1 
l I | l ! l 1 l l I l 
Wisflat--------- | 0-5 | 7-1811.50-1.60| 2.0-6.0 10.10-0.1317.4-8.4 | 0-2  |Low------- 10.24] 1 3 | O-.1 
1 5-104 5-1811.50-1.60|! 2.0-6.0 |0.09-0.15]7.4-8.4 | 0-2 iLow------- 01۱ 1 
110-13{ --- I em l E i xd [cm hie اسیج سوچ | بس‎ I l 
113-17] --- | xd l e l سیت‎ p^ mE q^ mms مشچ جا اس حول‎ [25-7] | l 
1 I | | l | l | | 1 | l 
Rock outcrop----| 0-60| --- | Ses 10.06-6.0 | cc [ sez p pass سور دج‎ I----1---1 8 [RSS 
! 1 l l | 1 1 ! l l l i 
520, 521 | l | i 1 l l | l | 
Wisflat--------- | 0-5 | 7-1811.50-1.60| 2.0-6.0 |0.10-0.13]7.4-8.4 | 0-2 !Low------- 0.24] 1| 3 | 0-.1 
| 5-10| 5-1811.50-1.60| 2.0-6.0 |0.09-0.15]7.4-8.4 | 0-2 iLow------- 0.24] l | 
110-13] --- | سیت‎ i وو‎ 1 mem من وا‎ p^ ese [s pee xu l 
113-17| --- 4 PST l En | zw Lb SSS E ری‎ [See وس ہد -ست‎ l 1 
i 1 | l | l | | i | l 
Rock outcrop----| 0-60| --- | ہے‎  10.06-6.0 | === | --- | cc | I----1-——-|] 8 | سد‎ 
i 1 i ! l l | 1 | ۱ I 
5390-------------- | 0-14|20-27|1.45-1.55| 0.6-2.0 [0.15-0.1817.9-8.4 | 0-0 2) 6 | 1-3 
Oneil 114-30|20-35|1.45-1.55| 0.2-0.6 |0.14-0.2017 9-8.4 | 0-0 | 1 
130-34| --- | so | SW i حسد ھا وت‎ | 1 | 
t i 1 | | l | l i 
540-------------- | 0-24|12-18[1.50-1.60| 2.0-6.0 |0.13-0.1517.4-8.4 | 0-2 3| 3 | 1-3 
Oquin 124-31]112-18]1.45-1.55| 2.0-6.0 |0.11-0.14|]7.4-8.4 | 0-2 | 1 
131-38| --- | SHS 1 ارت‎ t m |^ می‎ [MOSES ! | 
l i | l l | l | ! l | l 
600, 601: 1 l | i i | | i l l | | 
Gonzaga--------- | 0-18115-2711.45-1.551 0.6-2.0 |0.13-0.1616.1-7.3 | 0-0 ILow------- 10.321 2 | 5 | 1-5 
|18-29]15-27|1.45-1.55| 0.2-0.6 [0.11-0,14/6.6-7.3 | 0-0 (Moderate 10.20] 1 1 
129-38|35-5511.35-1.5010.01-0.0610.06-0.08[6.6-7.8 | 0-0 |High------|0.15l | 
138-42{ --- | el L cem l RA lie Li, Ses جوج چو دي‎ pens 1 1 
| l l ۱ | l l 1 l l l | 
Honker---------- | 0-7 |10-2011.50-1.60| 2.0-6.0 10.10-0.12|6.1-7.3 | 0-0 ILow------- 10.24, 2 | 3 [ct 
| 7-16120-351|1.40-1.55j 0.2-0.6 10.15-0.18]6.1-7.3 | 0-0 (Moderate  !0.32| I | 
|16-36|35-5511.35-1.55|0.01-0.061]0.06-0.0816.6-7.8 | 0-0 |High------ 10.151 I | 
1 i | 
l | l 
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Table 17.--Physical and Chemical Properties of the Soils--Continued 


| | 1 l i l Erosion|Wind | 


1 I | 
Soil name and  |Depth|Clay | Moist | Permea- |Available| Soil [Salinity| Shrink- | factors|erodi-|Organic 
map symbol I | | bulk | bility | water  |reactionl | swell | I lbility]| matter 
I | | density | |capacity | l Ipotential | K | T {group | 
| In | Pct | G/fec | In/hr | In/in | pH Immhos/cm| I l | | Pct 
1 | | ] i l l l | l l 
600, 601: 1 | | | | l 1 l i l | 
Franciscan------ | 0-14/10-20/1.50-1.60| 2.0-6.0 |0.09-0.12/6.1-7.3 | 0-2 ILow------- 10.244 2| 3 } 2-3 
]14-29[20-35/|1.40-1.55| 0.2-0.6 10.12-0.16|6.1-7.3 | 0-2 |Moderate  |0.201 | ۱ 
129-33] --- | د‎ | -— T 0d o0 0d oc de اا‎ | ! 
l | l l l 1 l l l l | 
610, 611: l | l | l 1 l l l l i 
Honker---------- | 0-7 110-2011.50-1.60] 2.0-6.0 |0.10-0.12|6.1-7.3 | 0-0 ILow------- 10.241 2 |] 3 | i-3 
¦! 7-16|20-351]1.40-1.55| 0.2-0.6 |0.15-0.18/6.1-7.3 | 0-0 IModerate  |0.32]| i 
116-36|35-55[1.35-1.55/0.01-0.06/0.06-0.08]6.6-7.8 | 0-0 |High------ 10.15} l 
136-40| --- | zd 1 a> | p [9s | c [E Jost l 
l 1 1 I | l ۱ l 1 | i 
Vallecitos------ | 0-7 |15-27|1.45-1.55]| 0.6-2.0 |0.11-0.13/6.6-7.3 | 0-0 |Low------- 10.24] 1 6 | 1-2 
| 7-16|135-5011.35-1.50|0.06-0.2 |0.09-0.11|6.6-7.3 | 0-0 | High------ 10.20] l 
116-20| --- I ES | BE | x | ^m I شی‎ aT Lz--— I 
| | ۱ ۱ | I | ۱ l | 
Honker, eroded--| 0-4 |i15-27|1.45-1.55| 0.2-0.6 |0.11-0.1416.6-7.3 | 0-0 Moderate  10.20| 2 6 | 1-3 
4-29/40-5511.35-1.5510.01-0.0610.06-0.0816.6-7.8 | 0-0 |{High------ 10.15] l 
29-33] --- | o> [I Bea l > ee In seem ۹ SRE Fese] l 
i أ‎ l l 1 I I l 
612: ! ا ا‎ 1 l I 1o ا‎ 1 
Honker---------- | 0-7 |10-20|1.50-1.60| 2.0-6.0 |0.10-0.12]6.1-7.3 | 0-0 Low------- 10.24] 2 3 | 1-3 
7-16|20-35|1.40-1.55| 0.2-0.6 |0.15-0.18]6.1-7.3 | 0-0 Moderate  |0.32| I 
16-36 |35-55/1.35-1.55]0.01-0.06/0.06-0.08|6.6-7.8 | 0-0 High------ 10.15] | 
36-401 --- | sor 1 یت‎ I € EE It v Aeque eel 52] l 
l l l i l ۱ l i | 
Vallecitos------ 0-7 115-2711.45-1.551 0.6-2.0 10.13-0.1616.1-6.5 | 0-0 Low------- 10.371 1| 5 | 1-2 
7-16|35-50[1.35-1.50/0.06-0.2 |0.14-0.1616.6-7.3 | 0-2 High------ 10.24 I 1 
وھ ال‎ --- I o> l sio l xc nS جس تچ ۸۹ شس ا‎ Ic [5259 1 l 
{ | l | ۱ I | | ۱ 
Gonzaga--------- | 0-18[15-27|1.45-1.55] 0.6-2.0 |0.13-0.16/6.1-7.3 | 0-0 Low------- 10.32} 2 ] 5 | 1-5 
|18-29|15-30|1.40-1.55| 0.2-0.6 {0.14-0.1816.6-7.3 | 0-0 Moderate |0.32 l | 
[29-38|35-55|1.35-1.50/0.01-0.06[0.06-0.08/6.6-7.8 | 0-0 High | I 
138-42] --- | س | س | س‎ | c | c de-- 1 
| i l l l | | | | 
613, 614: I i ! I l | l l l 1 
Honker---------- | 0-5 t15-27|1.45-1.55| 0.2-0.6 10.11-0.14/6.6-7.3 ] 0-0 IModerate 0.20] 2 | 6 1-3 
1 5-20|20-3511.40-1.55] 0.2-0.6 10.11-0.1416.6-7.3 | 0-0 IModerate |0.20 l 
120-36[40-55/1.35-1.55|0.01-0.06|0.06-0.08]6.6-7.8 f 0-0 IHigh------ 10.15 l 
136-401 --- EER ج وہ و‎ E EN eo l----1 | 
1 | l j | | | 1 1 
Gaviota--------- | 0-101/10-18|1.40-1.55] 2.0-6.0 |0.11-0.13|5.6-7.3 | 0-0 |Low------- 10.24, 1] 6 | 0-1 
110-14] --- mE 1 aga l mE E ox [esse precare چو سی کک‎ 1 
| 1 ۱ 1 i l l | 1 ۱ 
615: l l ۱ l l l 1 l ! 
Honker---------- | 0-7 110-2011.50-1.60| 2.0-6.0 10.10-0.1216.1-7.3 | 0-0 |Low------- 10.241 2| 3 | 1-3 
1 7-16120-35[1.40-1.55|] 0.2-0.6 10,15-0.18/6.1-7.3 | 0-0 IModerate 101] l l 
116-36}35-55{1.35-1.5510.01-0.0610.06-0.0816.6-7.8 | 0-0 IHigh------ 10.15] | l 
136-40 1 --- روم‎ | patie l E E ees p. SSS ہدیچ‎ este l ۱ 
| } I l l l l ! l I 
Quinto---------- | 0-6 {10-20(1.50-1.60] 2.0-6.0 |0.09-0.11[6.1-7.3 | 0-0 |Low------- 0.201 1| 4 1-3 
| 6-17120-35/1.45-1.55| 0.2-0.6 |0.10-0.13|6.1-7.8 | 0-0 IModerate 0.201 l l 
]l17-194 --- mem l E l s [p ‘aes am aaa وسر‎ l 
l i l | l 1 l I l 
620-------------- i 0-10110-2011.50-1.60| 2.0-6.0 |0.09-0.12|6.1-7.3 | 0-0 |Low------- 0.24| 2 | 3 2-4 
Franciscan |10-26120-35[1.40-1.55| 0.2-0.6 |0.12-0.16]6.1-7.3 | 0-0 IModerate 0.32] 1 
(26-38[20-35/1.40-1.55|] 0.2-0.6 |0.10-0.14]6.1-7.3 | 0-0 {Moderate 0.20] i] 
138-40| --- qo | KPA { ES NE [NS | Pama a as cci l 
l ! l I l l t i | 
625: i i 1 1 j | i | 1 
Franciscan------ | 0-10{10-20|1.50-1.60] 2.0-6.0 |0.09-0.1216.1-7.3 | 0-0 ILow-------— 0.241 2 | 3 2-4 
110-26]20-35|1.40-1.55] 0.2-0.6 {0.12-0.16(6.1-7.3 | 0-0 {Moderate 0.321 1 
[26-38(20-35|[1.40-1.55| 0.2-0.6 [0.10-0.1416.1-7.3 | 0-0 IModerate 0.201 1 
138-40| --- xor 1 TEM | E I) cess PS [e--2------- e] l 
I 1 l l ۱ | | 1 l 
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Table 17.--Physical and Chemical Properties of the Soils--Continued 
1 l 1 | i 1 l | | Erosion|Wind | 
Soil name and |DepthiClay | Moist | Permea- |Available| Soil {Salinity| Shrink- | factorsjerodi-|Organic 
map symbol l l | bulk | bility | water |reaction| | swell | l lbility| matter 
{ I | density | |capacity | I Ipotential | K | T {group | 
| In | Pct | G/cc | In/hr | In/in | pH |mmhos/cm| | ] | | Pct 
| l l 1 | l | l j | 1 | 
625: | l ! 1 l l i 1 l i l | 
Quinto---------- | 0-6 |10-2011.50-1.60| 2.0-6.0 |0.09-0.11]6.1-7.3 | 0-0 ILow------- 10.20] 1 | | 1-3 
| 6-17|20-351|1.45-1.55| 0.2-0.6 j0 10-0.1316.1-7.8 | 0-0 |Moderate  |0.20| l | 
{17-18 | --- | aes l یا‎ l جس‎ Sse, he toate [ye [e] | 1 
1 1 | 1 l | | ۱ | l ! l 
Honker---------- | 0-7 |10-2011.50-1.601 2.0-6.0 10.10-0.12/6.1-7.3 | 0-0 |Low------- 10.24] 2 | 1-3 
| 7-16(20-35|1.40-1.55| 0.2-0.6 10.15-0.1816.1-7.3 | 0-0 IModerate [0.32] l 
|16-36|35-55|1.35-1.55(0.01-0.0610.06-0.0816.6-7.8 | 0-0  |High------ 10.15] 1 
|36-40| --- | pem l ps 1 A ! [4 eee | oaan [727-771 1 
i i l | l l | i | ! l 
630, 631: | l l ! i | l i i t I 
Millsholm------—- | 0-19120-27|1.45-1.50| 0.6-2.0 |0.14-0.17|5.6-7.3 | 0-0 |Low------- 10.37] 1 p 523 
ji19-23] --- | ae l mcm l ric |] ease | سو ویڈیر نو چو‎ 12-221 | i 
| l l I | ! l l l l | 1 
Honker---------- | 0-7 110-20]1.50-1.60| 2.0-6.0 |0.10-0.1216.1-7.3 | 0-0  |Low------- 10.24) 2 | 1-3 
| 7-16120-3511.40-1.55| 0.2-0.6 j0.15-0.1816.1-7.3 | 0-0 IModerate  |0.32| l 1 
|16-36|35-5511.35-1.55|0.01-0.06/0.06-0.0816.6-7.8 | 0-0 |High------ 10.151 1 | 
136-40] --- | سد | سم‎ | Son p سو‎ MESE [sme TTE یہید‎ | | 
l | l | 1 1 l | | 1 1 | 
Rock outerop----| 0-60| --- | x 10.06-6.0 | --- bo MADE: |---------- |----|---] |o 
l | l | ! l l 1 i l 1 i 
635-------------- | 0-19|20-2711.45-1.50| 0.6-2.0 |0.14-0 1715.6-7.3 | 0-0 |Low------- 10.371 1 | | .5-3 
Millsholm 119-23] --- | TUE | RES l ERZ ho سیب‎ [sme )]---------- )----1 { 1 
l l ۱ | 1 | l l i I ۱ 
640: | | | 1 l l | 1 1 | l ۱ 
Quinto---------- | 0-6 110-2011.50-1.60] 2.0-6.0 10.09-0.1116.1-7.3 | 0-0 | Low------- 10.201 1 | { 1-3 
| 6-17120-35|1.45-1.55| 0.2-0.6 |0.10-0.13|6.1-7.8 | 0-0 |\Moderate {0.20] | i 
117-19] --- | ==> i rice t SoS (is |o E prse] l l 
1 ! i l l | 1 | 1 i | l 
Millsholm------- | 0-19120-27|1.45-1.50| 0.6-2.0 10.14-0.17|5.6-7.3 | 0-0 | .5-3 
119-23] --- | عبت‎ i E l Se و‎ aes [=a ! 
! i | | ! | i | ! 
Rock outcrop----| 0-60] --- | ہے‎ 10.06-6.0 | d | --- ہی گا‎ oo 
| | I 1 | i I | 
650: i | l | | l l 
Quinto---------- | 0-6 |10-2011.50-1.60| 2.0-6.0 |0.09-0.11]6.1-7.3 | 0-0 | 1-3 
| 6-17|20-35]1.45-1.55| 0.2-0.6 |0.10-0 1316.1-7-8 | 0-0 I 
117-191 --- | Sex l a= | err 1 = l = 1 
l i l l | l | 
Rock outcrop----| 0-60| --- ! --- 10.06-6.0 | --- Į --- I ہت سے‎ 
| 1 i | l l 1 | l | l 
660-------------- | 0-10|10-18|1.45-1.55| 2.0-6.0 |0.12-0.1515.6-7.3 | 0-0 |Low------- 10.371 11 0-1 
Gaviota 110-14] --- | Pu | niic l AT JU m fy 4923 [e2--———--—- ایا‎ | | 
l 1 l 1 1 ۱ | | l i l 1 
661-------------- | 0-10/10-1811.40-1.55| 2.0-6.0 10.11-0.1315.6-7.3 | 0-0 |Low------- 10.24] 1 | | 0-1 
Gaviota 110-14 |1 --- | Re I RGA 1 SUNT p» iS |v OSS [mmn اسم‎ | 1 
I 1 | l ! l i 1 1 | | l 
682: l l | | l ! | l | t | 1 
Henneke---------— | 0-5 120-40]1.25-1.35| 0.6-2.0 1|0.08-0.1216.6-7.8 | --- {Moderate  |0.20| 1 | | 2-7 
| 5-9 130-4011.40-1.50| 0.2-0.6 |0.09-0.1216.6-7.8 | --- IModerate  |0.20| | | 
| 9-19135-5511.35-1.45| 0.2-0.6 |0.06-0.09|6.6-7.8 | 0-2 IModerate  10.15| | | 
{19-234 --- | Ste l em | dip p sas | حسوو سج چیا اچچ‎ [952523 I l 
| l 1 1 | | i i l 1 | l 
Hentine--------- | 0-4 120-2711.25-1.35| 0.6-2.0 |0.09-0.1316 6-7.8 | 0-0 ILow------- 10.241 1 | | 2-5 
| 4-17125-35|1.35-1.45| 0.2-6.0 |0 10-0.15]7.4-8.4 | 0-0 ILow------- 10.171 ٦ i 
117-21 --- | a l sae | zem p Rea | سی‎ [eme n ایر سم‎ ! l 
l 1 l l | | 1 ! ! 1 j 1 
Rock outcrop----| 0-60| --- | IS 10.06-6.0 |  --- [ems | --- تسا‎ E |7---1---1 | ددج‎ 
1 l l i | 1 | 
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Table 17.--Physical and Chemical Properties of the Soils--Continued 


Erosion|Wind | 


I | I I 
Soil name and  |Depth|Clay | Moist | Permea- lAvailable| Soil  |Salinity| Shrink- | factors|erodi-|Organic 
map symbol 1 | | bulk | bility | water  |reactionl | swell I I [bility! matter 
I | | density | |capacity | | ipotential | K | T [group | 
I In | Pet | G/cc | In/hr | In/in | pH |mmhos/cm| I 1 | | Pet 
1 I 1 | | l l l l | | l 
683: l | l l | l 1 l t l 1 l 
Hentine--------- | 0-4 |20-2711.25-1.35} 0.6-2.0 |0.09-0.1316.6-7.8 | 0-0  {Low------- 10.24) 11] 6 | 2-5 
| 4-17]25-35|1.35-1.45| 0.2-6.0 10.10-0.15|7.4-8.4 | 0-0 | Low------- 10.17] l I 
117-21| --- | Am | نیس‎ ! nc Ii, Sse | بے‎ Jpeca سیت‎ ! l 
I | l | I t I ۱ | ۱ | ۱ 
Rock outcrop----| 0-60| --- | ویو‎ 10.06-6.0 | Sen Lp وس‎ NE |---------- |----{---| 8 f es 
l l 1 l | 1 | l l l | l 
Henneke--------- | 0-5 |20-40|1.25-1.35| 0.6-2.0 |0.08-0.12]6.6-7.8 | --- |Moderate |0.20 1] 7 | 2-7 
| 5-9 130-40]1.40-1.50] 0.2-0.6 |0.09-0.1216.6-7.8 | --- Moderate  |0.20| | l 
| 9-19|35-55(1.35-1.45] 0.2-0.6 |0.06-0.09/6.6-7.8 | 0-2 Moderate  |0.15| | l 
و9223‎ --- | mm l ا‎ l uem [m گا‎ a پ سپ یو پسیںا[۔‎ I | l 
l 1 l ۱ 1 | t l l | 
684: | l 1 i l I l j | ! 
Hentine--------- | 0-4 |20-2711.15-1.25| 0.6-2.0 |0.09-0.1316.6-7.8 | 0-0 Low------- J0.20] 1] 6 | 2-5 
| 4-14125-3511.30-1.45]| 0.2-6.0 }0.10-0.1517.4-8.4 | 0-0 Low------- 10.17 l l 
114-18| --- | سی‎ l P 1 ER ly Xe [eee رن با ہیس چا‎ 1 i 
I l 1 l l | i l l | 
Henneke--------— | 0-5 |20-40|1.25-1.35] 0.6-2.0 |0.08-0.1216.6-7.8 | ہے‎ Moderate ۱٥١20 1| 7 | 2-7 
| 5-9 4|30-40[1.40-1.50| 0.2-0.6 |0.09-0.1216.6-7.8 | --- Moderate  |0.20 l | 
| 9-19j35-55|1.35-1.45| 0.2-0.6 |0.06-0.09/6.6-7.8 | 0-2 |Moderate [0.15 [ | 
119-23| --- | BER l Bes l Be E we | وی چوے سی چچ ٹوا سے‎ l 
| l 1 1 l ۱ l | l l 
685: l l l l I 1 i l 1 
Stonyford------- | 0-6 120-27 ass | 0.6-2.0 10.12-0.1415.6-7.3 | 0-0 iLow------- 10.241 1 | 6 .5-2 
| 6-17127-35 aes | 0.2-0.6 |]0.13-0.1615.6-7.3 | 0-0 IModerate 0.24| l 
E a d --- E I A l E I تو ا ا کر ما‎ zem] l 
] | ! 1 I I “| It 
Stonyford------- | 0-6 120-27 --- | 0.6-2.0 |0.12-0.1415.6-7.3 | 0-0  |Low------- 0.24| 1| 6 .5-2 
| 6-17|27-35 --- | 0.2-0.6 |]0.13-0.16|5.6-7.3 | 0-0 Moderate  |0.24| [ 
117-21] --- TET l سن‎ l n [pe E [eoe اہی‎ l 
l l l ! l | | l l 
687: l I ۱ l l ۱ l i | 
Hentine--------- | 0-4 |20-27|1.15-1.25| 0.6-2.0 |0.09-0.1316.6-7.8 0-0 2 1f 6 2-5 
| 4-14|25-3511.30-1.45| 0.2-6.0 |0.10-0.1517.4-8.4 0-0 s 1 
114-18] --- | zn | ae l چ ^[ ےمم‎ cS | 
[ 1 l l ! | I | ۱ | | 
Henneke--------- | 0-5 120-40|1.25-1.35| 0.6-2.0 [0.08-0.1216.6-7.8 ہی‎ IModerate ۱٥١٠201 1] 7 | 2-7 
| 5-9 130-40|1.40-1.50] 0.2-0.6 |0.09-0.1216.6-7.8 A IModerate  |0.20| i | 
| 9-19[35-55|1.35-1.45| 0.2-0.6 |0.06-0.09]6.6-7.8 0-2 |Moderate  |0.15| 1 | 
[19-23] --- | ec I RES l ضس‎ he? کی‎ aa. saa ]سس‎ l | 
l | | | i l 1 | l l 
Rock outcrop----| 0-60] --- | LC 0.06-6.0 | === |o رت جو وس ںا -—- ہیں‎ |----1---1 8 p جج‎ 
1 | { l l i l l | | 
690: 1 | { l ۱ l | l l i 
Sehorn---------- | 0-7 |40-50/1.35-1.45|0.06-0.2 |0.14-0.161[6.1-7.3 0-0 | High------ 10.28] 2 | 4 | 1-3 
| 7-26140-50/1.35-1.45|0.06-0.2 |0.14-0.1616.6-8.4 0-2 | High------ 10.28] 1 | 
126-30] --- | L5 zem Soe, jn MESE S وم جع چا‎ fJ 1 1 
| j l 1 l I l l l 
Contra Costa----| 0-9 |27-3511.40-1.50] 0.6-2.0 |0.14-0.1615.6-7.3 0-0 IModerate [0.321 2 | 6 | .5-1 
| 9-38135-45/[1.30-1.45|0.06-0.2 |0.15-0.1715.6-7.3 0-0 IHigh------ 10.28] l l 
138-42| --- | TEC x rr ad [| m ساوت‎ |٢ ے سر ہج‎ [22221] l | 
I | | l l ۱ l 1 l l: 
695-------------- | 0-5 |10-20|1.50-1.60| 2.0-6.0 |0.10-0.13/6.1-7.8 | 0-1 Į Low------- 10.24 3| 3 | .5-1 
Orognen | 5-19|]15-25|1.45-1.55| 0.2-2.0 |0.14-0.18/6.6-7.8 | 0-1 |Moderate |0.28[ t 1 
119-47|35-60|]1.35-1.40|0.01-0.06|0.12-0.16|]6.6-8.4 | 0-2 | Biàgh------ 10.241 | { 
147-60] 30-40 }1.35-1.40{ 0.2-0.6 |0.09-0.1517.4-8.4 | 0-2 IModerate ٣٥۔1‎ | i 
l | I l 1 | i l l l 
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Table 17.--Physical and Chemical Properties of the Soils--Continued 


Erosion|Wind | 


i | 1 t 
Soil name and |Depth|Clay | Moist | Permea- lAvailable| Soil {Salinity| Shrink- | factors|erodi-|Organic 
map symbol | ! | bulk | bility | water [reaction] | swell | l |bility| matter 
1 | | density | [capacity | 1 Ipotential | K | T |group | 
| In | Pct | G/cc | In/hr | In/in | pH |mmhos/cm| i l l | Pct 
| | l ! | l l l | l t 1 
700 l 1 | | | ! l l | l | 
Hytop----------- | 0-11/|15-25|1.45-1.55| 0.6-2.0 10.13-0.1616.6-7.8 | 0-0 !Low------- 10.37] 3 |] 5 |] 1-3 
111-39|35-5511.40-1.55/0.01-0.06/0.06-0.0816.6-7.8 | 0-0 |High------ 10.321 | 
139-43] --- | me^ | Amm l UD | m p. ome [arrene prte] l | 
l l 1 l 1 1 | l l i i | 
Franciscan------ | 0-10|10-20|1.50-1.60| 2.0-6.0 10 09-0.1216.1-7.3 | 0-0 |Low------- 10.24] 2 | 3 | 2-4 
110-26|20-35|1.40-1.55| 0.2-0.6 10.12-0.1616.1-7.3 | 90-0 (Moderate |0.32! | 
126-38120-35|1.40-1.55| 0.2-0.6 |0.10-0 1416.1-7.3 | 0-0 |Moderate ٣٥۔1‎ | l 
138-401 --- | nini: 1 ق وید گا وی اگ سرچ 1 کچ‎ gist | | l 
l ! | l l | | l l ۱ 1 
Vallecitos------ | 0-7 115-27|1.45-1.55| 0.6-2.0 10 11-0.1316.6-7.3 | 0-0 |Low------- 10.24] 1 6 | 1-2 
| 7-16[35-50|1.35-1.50|0.06-0.2 10.09-0.11/16.6-7.3 | 0-0 |Bigh------ 10.20, 1 
{16-20] --- | E | مت‎ ! Tm |: جو‎ ly Soe دہ سی‎ [522571 1 
1 | 
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Table 18.--Water Features 


("Flooding," "water table," and such terms as "rare," "brief," "apparent," and "perched" are explained in the 
text. The symbol « means less than; » means more than. Absence of an entry indicates that the feature is 
not a concern or that data were not estimated.) 


I l Flooding I High water table 
Soil name and | Hydrologic| | I I I i 
map symbol | group l Frequency I Duration | Months | Depth | Kind | Months 
l t | l l Ft l 1 
| 1 1 ۱ I l l 
٢٠٢٢٢ aannaaien a D INone------------ l یت‎ bo | >6.0 l mI po 
Capay l I i l | | 
I I l | 1 1 
LOTR چوک چ رو ا ج کو ر ر و و‎ D [Norne-----— دی ;[ یچ 1 رم‎ i 4.0-6.0 [Apparent { Jan-Dec 
Capay l l | | i l 
I l l | l l 
i102--------------------- D [None------------ I Sos j aas | »6.0 | --- | --- 
Capay 1 l | ۱ I 
1 l ۱ l l 
106--------------------- D |Rare------------ l HEUS po sea >6.0 l az fo == 
Capay | l l l 1 
| l l I 1 
c INone----------—- i EIS بت گا‎ 26.0 l Sei [emm 
j l 1 l l 
t | ۱ | ۱ 
c INone------------ 1 -=~ {== 4.0-6.0 [Apparent | Dec-Mar 
| | | | 
| ۱ I 1 
116--------------------- c |Rare------------ l mu | چرچ‎ 1 >6.0 1 sl I) 55 
El Solyo l | 1 l 
l 1 l ۱ 
120: l l I l l 
Vernalis---- i B None------------ l nac Ie) dev 26.0 l ERES m 
| i | | 
Zacharias-------------- l B None------------ ۱ E) | c3 >6.0 ۱ سا سیا‎ esos 
| l | 1 l 
121 قرب وب سی‎ a l B None------------ | san |. == 4.0-6.0 {Apparent | Jan-Dec 
Vernalis 1 1 l | | 
| l l l 
122--------------------- | B None------------ l --- | --- >6.0 | --- | --- 
Vernalis l l l l l 
l l l i 1 l 
123--------------------- | B None------------ 1 Fee ی‎ 4.0-6.0 |Apparent | Jan-Dec 
Vernalis ۱ l i I | l 
l i l l i I 
12575585-22-522--2eecc--- i B None------------ l at {ores | >6.0 | ea | = 
Vernalis l l l I l ۱ 
i l ! l | j 
126: l l | I ۱ ۱ 
Vernalis--------------- l B Rare------------ | === i ہے | خیرم یم | 6.0> | بیو‎ 
| l 1 l 1 i 
Zacharias B muc jo وت‎ | >6.0 | AES | --- 
| l i 1 l I 
127-----nemetb5r-Tt-meRee I B Rare------------ l یں گا وت‎ | >6.0 I --- po 
Vernalis l i | | $ I 
l l 1 | | I 
130--------------------- | e None------------ | --- t د‎ | >6.0 | --- bPo-—- 
Stomar | l i | 1 l 
| | l l | l 
07 ےن دا‎ a ge e l c None------------ I eem [oo | 4.0-6.0 |Apparent | Jan-Dec 
Stomar | l l i l | | 
| ! l i l 1 l 
i140--------------------- l B None------------ l enm {== | >6.0 | m | o ہہ‎ 
Zacharias I l ! ! | I 
I l i i l l 
توم 0۰ح‎ ee a e I B None------------ I BRE | “S25 1 4.0-6.0 |Apparent | Dec-Mar 
Zacharias | l | i l 1 
1 | i i l l 
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Table 18.--Water Features--Continued 
| | Flooding | High water table 
Soil name and | Hydrologic| | | | | | 
map symbol | group i] Frequency 1 Duration | Months | Depth | Kind | Months 
l 1 | | l Ft l l 
1 | l ! l l | 
142, 144, 145----------- 1 B INone------------ | === p سے‎ | <0 l -== I سس‎ 
Zacharias 1 | l | | i i 
l l I | l i l 
چو ج چنا ا 2 9000 و‎ l B |Rare------------ i ee | --- | >6.0 | --—- | --- 
Zacharias | | | 1 [ l 1 
| | l l 1 ! I 
90 ج ج جج سی چ‎ E | c |Occasional------ [Brief to long | Dec-Apr | 3.0-5.0 |Apparent | Dec-Apr 
Columbia 1 i l l t | ! 
l |} l l ۱ l i 
151: l ۱ 1 l 1 l I 
Columbia--------------- | c |Occasional------ |Brief to long | Dec-Apr | 3.0-5.0 |Apparent | Dec-Apr 
1 l | 1 ! ! I 
Columbia, sandy I 1 l i I $ 1 
substratum------------ ۱ G Occasional------ |Brief to long | Dec-Apr | 3.0-5.0 |Apparent | Dec-Apr 
l | i l l | l 
153--------------------- I [ei |Frequent-------- |Brief to long | Dec-Apr | 3.0-5.0 |Apparent | Dec-Apr 
Columbia l | l l | 1 i 
l l l l | 
TSSsssssasbheos sees ee t c Rare------------ 1 ا‎ po سس‎ | 3.0-5.0 |Apparent Dec-Apr 
Columbia l i l | | 
l 1 | | 
157: l i l | | 
Columbia-------------—— | c Rare------------ l EE [^mm | 3.0-5.0 |Apparent | Dec-Apr 
| ! | l 
Columbia, sandy | l l 
substratum------------ l c Rare------------ I ہی ^[ یی‎ | 3.0-5.0 |Apparent Dec-Apr 
| l i 1 
159: | | I l 1 i 
Columbia--------------- | c |Frequent-------- Brief to long | Dec-Apr | 3.0-5.0 |Apparent | Dec-Apr 
| l I l 1 
Columbia, sandy | i | 1 
substratum----- I c |Frequent-------- Brief to long | Dec-Apr | 3.0-5.0 |Apparent | Dec-Apr 
| l l l l 
160--------------------- | B |Occasional-- Brief to long | Dec-Apr | 4.0-6.0 |Apparent | Dec-Apr 
Merritt | l 1 i l l 
i i 1 | l 1 
i165--------------------- | B |Rare------------ TUE (MESS | 4.0-6.0 |Apparent | Dec-Apr 
Merritt | l | 1 | l ۱ 
i 1 | | 1 l l 
170: 1 j | | I l 
Dospalos--------------- | D |lOccasional------ |Brief to long | Dec-Apr | 3.0-5.0 |Apparent | Dec-Apr 
l l | i ! l 
BOLE | D |Occasional------ {Brief to long | Dec-Apr | 3.0-5.0 |Apparent | Dec-Apr 
l l ۱ | l l l 
175: 1 l | 1 1 1 
Dospalos--------------- l D |Rare------------ 1 RRS |] s | 3.0-5.0 |Apparent | Dec-Apr 
l 1 l l} l l l 
Bolfar----------------- i D Rare------------ l = Jit mE: | 3.0-5.0 {Apparent | Dec-Apr 
l | i l l l | 
180--------------------- i c [Frequent-------- |Brief to long Dec-Apr | 3.0-4.0 |Apparent | Dec-Apr 
Dello i l 1 l 1 
l 1 | 1 
190--------------------- I D Occasional------ |Brief to long | Dec-Apr | 3.0-6.0 |Apparent Dec-Apr 
Clear Lake 1 l l | 
l 1 ! 
I195------------2--22---- D Rare------------ ! === bo S55 | 3.0-6.0 |Apparent Dec-Apr 
Clear Lake | i 1 | 
i | 1 | 
200--------------oc--c-2- B |Rare------------ 1 Suc ==> | >6.0 \ => E 
Veritas 1 1 j | | 
l l | | 
210---—--2-2----2c0--c9/ اف و‎ B |Rare------------ l zx وی ہے | 6.0> | یت گے‎ === 
Cortina 1 | | I l 
I | l | l 1 


Soil name and 
map symbol 

215--------------------- 
Yokut 
220: 
Xerofluvents----------- 
Xerorthents------------ 
245: 
Bolfar----------------- 
Columbia, sandy 

substratum------------ 
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Table 18.--Water Features--Continued 


Flooding 


{Hydrologic| 


Columbia, 
substratum------------ 


sandy 


Carbona---------------- 


270, 271---------------- 
Elsalado 


Carbona 


290, 291: 
Carbona---------------- 


Orognen---------------- 


300, 301, 
Damluis 


302, 303, 304- 


group 


| Frequency 


|Occasional------ 
| 
i 


|Occasional------ 


Duration 


[Brief to long 
۱ 


| 
|Brief to long 


Months 


Dec-Apr 


Dec-Apr 


Depth 
Ft 


3.0-5.0 


3.0-5.0 


3.0-5.0 


3.0-5.0 


26.0 


>6.0 


>6.0 
>6.0 


>6.0 


4.0-6.0 


3.5-5.0 


3.5-5.0 


3.5-5.0 


3.5-5.0 


1 
Kind 


Apparent 
Apparent 
Apparent 


Apparent 


Apparent 


Perched 


l 
| 
l 
l 
l 
l 
l 
l 
l 
| 
l 
1 
| 
l 
l 
l 
l 
I 
l 
l 
1 
| 
| 
l 
l 
! 
1 
l 
l 
1 E 
l 
l 
1 
l 
1 
1 
| 
| 
l 
! 
I 
| 
j 
} 
I 
l 
l 
1 
| 
l 
1 
i 
| 
| 
1 
| Perched 
1 

۱ 

| Apparent 
l 

1 

| Apparent 


| 
l 
i 
l 
l 
l 
l 
l 
| 
l 
l 
| 
۱ 
i 
۱ 
l 
l 
l 
l 
l 
| 
| 
| 
| 
۱ 
| 
l 
! 
1 
| 
| 
l 
l 
i 
۱ 
i 
| 
l 
| 
1 
! 
| 
t 
I 
۱ 
l 
l 
۱ 
| 
۱ 
1 
| 
| 
| 
l 
| 
I 
! 
l 
| 
1 
| 
| 
I 
| 


High water table 


Months 


Dec-Apr 


Dec-Apr 


Dec-Mar 


Dec-Mar 


Dec-Mar 


Dec-Mar 


Dec-Mar 
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Table 18.--Water Features--Continued 


1 Frequency 


Soil name and | Hydrologicl 
map symbol | group 
l 
I 
340: l 
Carranza--------------- l B 
l 
جو جد و تل‎ aE eo l B 
l 
0 کک کی یکی چ زس تی سی‎ i B 
Woo l 


D 
| 
Vaquero---------------- 1 D 
| 
410--------------------- 1 D 
Ayar 
420: 
Ayar------------------- D 
Oneil------------------ 1 c 
430: 
Vaquero---------------- D 
Carbona---------------- i D 
| 
500, 501: 1 
Wisflat---------------- 1 D 
| 
Arburua---------------- | Cc 
| 
San Timoteo------------ [ B 
1 
502: l 
Arburua---------------- | c 
l 
Wisflat---------------- ۱ D 
| 
505, 506: I 
Arburua---------------- | c 
1 
Contra Costa----------- | C 
l 
Wisflat---------------- ۱ D 
i 
510: 1 
Arburua---------------- | c 
l 
Wisflat---------------- | D 
| 
Rock outcrop----------- | D 
| 
520, 521: I 
Wisflat---------------- | D 
| 
Rock outcrop----------- 1 D 
| 
530--------------------- | C 
Oneil 1 
1 
540--------------------- i c 


Soil Survey 


Flooding ٦ High water table 
1 I | 1 
Duration | Months | Depth | Kind | Months 
I 1 Ft I | 
i | l l 
| | | 1 
ی‎ 3 w- | »6.0 I cm Ess 
| i ! 
=== | --- 26.0 | mec | --- 
۱ | l 
--- | سس | --- | 6.0> س‎ 
| i l 
| l l 
l l l 
--- I --- >6.0 | --- | --- 
| | l 
ums IE 26.0 I dm p “FS 
| l 1 
--- L -=-= >6.0 | --- l --- 
1 | 
l 1 
i 1 l 
--- --- | »6.0 | --- I --- 
l I 
--- cor >6.0 l 22 ].. 
! l 
! I i 
m mcm <0 l mm [la 
1 l 
TAS Jai | »6.0 1 پچ‎ p سان‎ 
| | t 
! l l 
zem Is A | 26.0 1 دوج‎ cce 
۱ 1 ! 
su بس سا‎ | »6.0 l Ses --- 
l l | 
ri lote mm | »6.0 ۱ SSS ہت‎ 
1 ۱ l 
l 1 | 
ane, ly Ses | »6.0 | zz ES 
| | | 
mE p ور‎ | »6.0 | Tos Ie SS 
t I | l 
l l | l 
=== پچ 0اا‎ | <0 | eem [^ سی‎ 
l 1 | ۱ 
وو | 6.0> | مد لا سس‎ 0 See 
l l t l 
S |. zm | >6.0 l PIA p.99 
£. | l l 
l l 1 1 
--- poco | »6.0 | po 
1 l l 
aah | SSF. | >6.0 1 as I) ze 
1 | l | 
--- po | »6.0 | --- | --- 
| 1 l l 
| | 1 1 
GE یھ جا‎ | <0 l S22 Pass 
| 1 l ! 
rir |o vos | >6.0 t c= | ہو‎ 
| l ۱ I 
mis p SEs | 26.0 l —- E ome 
| l 1 1 
l l l | 
oe چو گے‎ | »6.0 | sert LES 
i l ! I 
l l 1 | 
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Tabie 18.--Water Features--Continued 


>6.0 


l | Flooding l High water table 
Soil name and |Hydrologic} I I ۱ { i 
map Symbol | group | Frequency I Duration { Months | Depth | Kind | Months 
| l 1 1 i Ft l 1 
| l l 1 | l l 
600, 601: 1 l | | ۱ l 1 
Gonzaga---------------- | D |None------------ l RT (eS | >6.0 1 DES [o 
1 | ! l | 
Honker----------------- i D Ser |. “See | >6.0 1 am p جج‎ 
l I | | l | | 
Franciscan------------- I c Hopen renr cman | سس‎ ea | >6.0 l eem [7 ہے‎ 
i l 1 | l 1 | 
610, 611: l i | | ! | | 
Honker-----------------7 l D |None------------ I ed [in Pama ] »6.0 | SoS PS 
| l | l l | | 
Vallecitos------------- l D |None------------ 1 ا‎ Hs a: | >6.0 t Bum porc 
l l l i ۱ | | 
Honker, eroded--------- 1 D INone------------ 1 SEES ھا‎ See | <0 | E p.e 
l 1 l 1 i | I 
612: I | I l | | i 
Honker----------------- l D INone------------ | مو‎ [ae | >6.0 t پیج ا ہی‎ 
l | l l i l 1 
Vallecitos------------- 1 D |None------------ i ee |: ہد‎ | »6.0 i Sat [ جح‎ 
l | l i I ۱ 1 
Gonzaga---------------—- l D |Nong----2-----7-- l exem [ وج‎ | »6.0 l E Li سے‎ 
| l 1 l | 1 1 
613, 614: | | l 1 | | l 
Honker----------------- I D |None------------ I Ru تہ گا‎ | 26.0 l as [oes 
| ! l ! 1 t 1 
Gaviota---------------- | D |None------------ l == E eem | »6.0 l a |o 
| l 1 | | i l 
615: l | | | ! l 1 
Honker----------------- 1 D |None------------ 1 nm سے گا‎ | »6.0 i xz جج گے‎ 
l i | i i | | 
Quinto----------------- l D |None------------ | mE ly eS | »6.0 l Aem |; “Sse. 
l 1 | I l | | 
620--------------------- | € |None------------ | So EE ae | >6.0 1 جس‎ ly (322 
Franciscan l i 1 1 1 i 
| l | ! | l 
625: | | l | | l 
Franciscan c |None------------ l mee iy Se | >6.0 i D ly Se 
| l l | | l 
Quinto----------------- ۱ D ات‎ === 1 nn po | >6.0 | 225 le See 
! | | 1 1 | ! 
Honker----------------- l D |None------------ 1 a5 p ==> | >6.0 l mo K EE 
| l l | | l l 
630, 631: | 1 t l | 1 ! 
Millsholm-------------- | D INone------------ l emm LES | >6.0 | mmm [hy “Sse 
! l 1 l l i i 
=m [=> | >6.0 l T | "SEF 
l l 1 1 
si |, mms | 6.0 l panes | ox 
| l 1 i 
E Eom ] »6.0 l D If ze 
| l ! | 
t i 1 | 
l l | | 
VS. Loses | >6.0 | a | Sat 
l l l l 
x) [a= | >6.0 | TU. || s 
l l | 1 
EIS [m | »6.0 l EU |: See 
| | 1 1 
1 | l l 
--- hr SS. | >6.0 | E |; Rm 
i i | l 
l | I l 
l 1 l 1 
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Soil name and 


map symbol 


Rock outerop----------- 
Henneke---------------- 


684: 
Hentine---------------- 


685: 
Stonyford-------------- 


Stonyford-------------- 


687: 
Hentine---------------- 


Soil Survey 
Table 18.--Water Features--Continued 
| I Flooding I High water table 
| Hydrologic| l ۱ | l l 
i group I Frequency I Duration | Months | Depth | Kind | Months 
| ۱ i l l Ft 1 | 
۱ l ! | ۱ l | 
I D iNone-----—------ l 55 کا‎ f 6.0 I ہج‎ |. | a= 
H | | 1 i | i 
l l ۱ I l l | 
1 l ۱ | l l | 
| D INone------------ =-5 Ie d | >6.0 l zu |, ve 
| j | l l j ۱ 
D iNone------------ | Ses پا‎ LI | 26.0 I EE | پت‎ 
| | t 1 l l 
D INone------------ پت پا‎ | >6.0 l ume IE 
۱ | I j 
1 l i 1 
D INone------------ we LI >6.0 l cer [LAR 
l ۱ I 
D INone------------ --- --- »6.0 | ~-- ] ہے‎ 
| | l 
D |None------------ i =< >6.0 l sus i; sas 
l l l 
t i i 
i D None------------ c= AT. 26.0 ! EET Hue 
I ! 1 
i D None------------ emm شی‎ 26.0 l 22 MEC 
l l l 
1 l l 
1 D None------------ sees [Ses <0 l sce | سس‎ 
| 1 1 I I 
1 D None------------ | em 1 26.0 | SSS (ess 
! 1 | l | 
I | 1 | l 
l D None------------ l Era pom 26.0 l ہج‎ oes 
۱ ۱ l l l 
۱ D None------------ | BEA [| وی‎ 26.0 l ہج‎ | o9 
l i l j | 
I D None------------ i I I ee | »6.0 | S35 پیر گا‎ 
1 1 ! l l | 
l i l l I l 
۱ D iNone------------ l m Eom <0 — سے گا‎ 
l | | I | 
| c INone------------ l san a سح‎ 26.0 gem p RS 
l | I 1 1 l 
۱ D INone------------ { Sas سی گا‎ 26.0 Bac [ES نس‎ 
۱ | | | l I 
۱ I | l i l 
! | i l | l 
1 D INone------------ I gc ly A | »6.0 چو گا دی‎ 
l | 1 l | l 
l c INone------------ i وت‎ lys | »6.0 ہی گا برع‎ 
l | ! l ! ! 
l D INone------------ l AU [lass | <0 ates PS سی‎ 
| l 1 
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Table 19.--Soil Features 


(The symbol « means less than; > means more than. Absence of an entry indicates that the 
feature is not a concern or that data were not estimated.) 


i Bedrock | Cemented 1 Risk of corrosion 


Soil name and I pan [ 


l l l 
map symbol | Depth {Hardness | | | Uncoated steel [Concrete 
l [ | Depth |Hardness | l 
| In | ۱ In l i | 
l l i l t l 
100, 101, 102----------- I 260 | --- l eas | --- | High-~-~------~- IModerate. 
Capay l l i l I l 
l | | | | l 
تجح مت کو ر کک و‎ 1 >60 eee I de le | High----------- IModerate. 
Capay l j I l I 
l ۱ l I | i 
110, 111---------------- l >60 سا‎ l S E |High----------- ILow. 
El Solyo 1 l l l l 
| l | l l 
E E ar ھی کے‎ i SSE Si I 260 popas I چ‎ mm |High----------- [Low 
El Solyo i l l i i 
l ۱ i 1 1 
120: l I l 1 l 
Vernalis--------------- | >60 pomas | aes BT |High----------- | Low 
| ! l | l 
Zacharias-------------- i >60 ]-— l سای مت‎ [High----------- [Low 
l ! | 1 l 
121, 122, 123, 125------ l >60 کچ‎ l === =a |High----------- | Low 
Vernalis l I | | | 
l l l 1 l 
126: l i l l 1 
Vernalis--------------- l >60 p sec l naar mue |High----------- | Low 
| 1 I 1 | 
Zacharias-------------- i >60 [E I M rd ]High----------- | Low 
t l I l l 
127--------------------- | >60 | --- سس ل‎ --- 1High----------- |Low. 
Vernalis I | | | ! 
I l I | 1 
130, IL مو‎ sass I >60 p ee ! مت‎ (itera | High----------- {Low 
Stomar l ۱ 1 | l 
| l ! | l 
140, 141, 142, 144, 145-| >60 | === | uer XR |High----------- | Low 
Zacharias l | l i | l 
| I l i l l 
146, 147---------------- | >60 į -—- MEME | High----------- [Low 
Zacharias | ! l 1 1 l 
1 j | l 1 
ہس ضر و ہوم ادص ھکر کرس ا‎ | >60 sees l mae | --- |Moderate------- | Low. 
Columbia l ۱ l | | 
l ۱ l | | l 
151: I l l | 1 
Columbia--------------- I >60 pes ! oS men IModerate------- | Low. 
1 l l I i 
Columbia, sandy { l 1 l I 
substratum------------ ij >60 | --- { sss --- |Moderate------- ILow. 
1 | | l l 
153----------------.---- | >60 | --- ٠ سد‎ --- IModerate------- ILow. 
Coiumbia l 1 i l l 
l ! j | | 
E یی وا‎ EEEE ES چو می صچیت هو‎ l >60 pm l nus RES IModerate------- ILow. 
Columbia l l ۱ 1 l 
l l l l l 
157: l | ۱ 1 l 
Columbia--------------- l >60 سی گا‎ I m cem IModerate------- ILow. 
l i l l l 
Columbia, sandy l 1 | i l 
substratum------------ | >60 po | --- AE IModerate------- ILow. 
l 1 ۱ ۱ l 


Table 19.--Soil Features--Continued 


| Bedrock i Cemented | Risk of corrosion 
Soil name and I ( | pan 1 I 
map symbol | Depth Hardness | 1 | Uncoated steel {Concrete 
| { Depth |Hardness | 1 
l In | In l l l 
! l 1 1 l 
159: 1 l I 1 l 
Columbia--------------- | >60 nm l iri I IModerate------- {Low. 
I l t I i 
Columbia, sandy l l 1 l l 
substratum------------ | >60 وت‎ l gm p <-> IModerate------- | Low 
| l | l 1 
160--------------------- 1 >60 تی‎ I Sz | --- | High----------- [Low 
Merritt l | | ! l 
l j l 1 ! 
ہو کیک تسا جو چرچ سے سا کات‎ 1 >60 Bee l —-— | -—- |High----------- [Low. 
Merritt l 1 l | l 
| l l l l 
170: | | l l 1 l 
Dospalos--------------- l >60 [x I Eit | --- !High----------- (Moderate. 
1 l ۱ l i 
Bolfar----------------- i <0 {Se l e beers High----------- ]Low. 
1 l | 
175: l 1 I 
Dospalos--------------- >60 | --- I مت‎ pas High----------- IModerate. 
l l | l 
Bolfar----------------- 260 [see ! SS lees High----------- {Low 
l 1 l | 
180=-S> a موہ مہ وسعہوس‎ 260 Ji me l --- ] چ‎ High---s5---5-- |Low. 
Dello i l l l 
| i l l 
190--------------------- >60 | --- t = piha High----------- Moderate. 
1 l | I 
l 1 l 
>60 | --- 1 rad mE IHigh----------- Moderate. 
l | I 
l l 1 
>60 | --- | 40-60 Thick | High----------- Low. 
i | I 
l l ۱ 
>60 ج‎ ! d Pos IModerate------- Moderate. 
| 1 l 
1 l | ! l 
۲۶٢٢ ی سے نی‎ eaa I >60 se | m pees IHigh----------- | Low 
Yokut I l ! l l | 
l l l | l 1 
220: | I | I 1 l 
Xerofluvents----------- { >60 | --- l --- | = IModerate------- | Low. 
i i | l | l 
Xerorthents------------ l >60 [==> | ales | --- IModerate------- ۱٢۳ 
! | 1 1 l 1 
245: I i | I I l 
Bolfar----------------- | >60 B l 485 = |High----------- [Low 
l 1 1 l l 
Columbia, sandy | ۱ | I 1 
substratum------------ 1 >60 VES l ساب‎ [5^ 1Moderate------- I Low 
i l i l l 
246: l | l 1 l 
Bolfar----------------- ٦ >60 ا‎ i x ہت‎ High----------- | Low 
| I ۱ | l 
Columbia, sandy l l 1 l l l 
substratum------------ | >60 [9 l eem bse \Moderate------- {Low 
| l 1 1 
252, 253 | l l l l 
Chaqua----------------- | 40-60 [Soft i mx چ‎ Moderate------- ILow 
| i 1 1 
Arburua---- | 20-40 {Hard l -—- | --- High----------- | Low 
| l 1 l | 
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Table 19.--Soil Features--Continued 


Wisflat---------------- | 10-20 |Hard 


l Bedrock l Cemented l Risk of corrosion 
Soil name and l l I pan l | 
map symbol | Depth [Hardness | | Uncoated steel|Concrete 
l 1 | Depth [Hardness | 1 
l In ۱ ۱ In ! l l 
1 | l t l 
255: 1 l ۱ | 1 I 
Callá------27--2-e-7-54-7- 1 >60 Lorre l E ame | High--------~--— | Low 
| ! l I I ! 
Carbona---------------- t >60 po جس گا چو‎ IHigh----------- |Low 
[ 1 l 1 l 
270, 271--- | >60 pare l scm loc |High----------- ILow. 
Elsalado l ۱ | | | l 
I ۱ l ! l 1 
272, 273, 274----------- | >60 | --- --- I ست‎ | High----------- | Low 
Elsalado 1 l l | ۱ 
| | | 
281--------------------7 l >60 gea rci |^ em 
Carbona | | 
1 l l i 
290, 291 1 1 l l 
Carbona---------------- I >60 و‎ t ہے‎ lees |High----------- {Low. 
1 | | ۱ l 
Orognen---------------- | >60 [mem 1 عو‎ hy GE |Bigh----------— | Low. 
I | l 1 | 
300, 301, 302, 303, 304-| >60 hese l har [nsns |High----------- | Low 
Damluis 1 l 1 l l 
l | 1 i | 1 
>60 [ees l سنہ‎ l^ iHigh----------- | Low 
| ۱ l | | 
l l 1 | | 
320-------------------c- l >60 Lee i جد‎ [Sr IHigh----------- | Low 
Dosamigos l | l | | | 
l 1 ! 1 l l 
330--------------------- I >60 | --- l سس‎ aa ]High----------- IModerate. 
Pedcat l ! l | l 
l l 1 l l 
331--------------------- I >60 | --- i --- --- iHigh----------- (Moderate. 
Pedcat | | l l i 
l 1 ! l l 
340: l l | | l 
Carranza--------------- 1 >60 press l zm [yess IModerate------- [Low 
1 | l | l 1 
دو مو مو رہوج نے‎ i l >60 SAS ۱ hri po |Higli----—---5-* ILow. 
l l | l l l 
350--------------------- i >60 | --- | = | --- |High----------- ]Low. 
Woo l | l | ۱ | 
l | | l l 1 
400, 401 | ! | ! l 1 
Alo-------------------- | 24-40 |Soft و‎ + do |High----------- | Low 
| | l 1 | 1 
Vaquero----------------7 | 20-40 |Soft 1 ای‎ prr 
l | l 1 
4i10--------------------- | 40-60 {Soft 1 ا‎ as 
Ayar 1 l I 1 
l l l l | i 
420: I 1 | 1 | | 
Ayar-----------------7-- { 40-60 |Soft l Ae loses |High----------- | Low 
l i | l I 1 
Oneil------------------ | 20-40 [Hard 1 Hea, | s IModerate------- [| Low 
l l | | l 1 
430 | i 1 | l l 
Vaquero---------------- ] 20-40 |Soft l P zi [or |BHigh----------- | High 
l ! | | l i 
Carbona---------------- i >60 Es l ss [ta |High----------- [Low 
l ! j ! l 1 
500, 501: | | l ۱ 
| ۱ 
l 1 
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Soil name and 


map symbol 
500, 501: 
Arburua---------------- 


505, 506: 
Arburua---------------- 


Contra Costa----------- 


Wisflat---------------- 


لاہ 
Arburua----------------‏ 


Wisflat---------------- 


Rock outcrop----------- 


520, 521: 


Wisflat---------------- 


600, 601: 
Gonzaga---------------- 


Honker----------------- 


Franciscan------------- 


610, 611: 
Honker----------------- 


Vallecitos------------- 


Honker, eroded--------- 


613, 614: 
Honker----------------- 


Gaviota---------------- 


615: 
Honker----------------- 


Bedrock 

l 
Depth |Hardness 

l 
In I 
1 
l 

20-40 |Hard 
l 

20-40 ISoft 
۱ 
I 

20-40 |Hard 
i 

10-20 {Hard 
l 
l 

20-40 Hard 
l 

20-40 ۱8 
l 

10-20 |Hard 
i 
j 

20-40 {Hard 
۱ 

10-20 {Hard 
l 

0 | Hard 
! 
l 

10-20 [Hard 
1 

0 | Hard 
۱ 

20-40 [Hard 
۱ 
j 

20-40 Soft 
l 
I 
1 

20-40 8 
| 

20-40 |Hard 
| 

20-40 |Hard 
l 
l 

20-40 ۱888 
| 

10-20 |888 
l 

20-40 {Hard 
1 
1 

20-40 {Hard 
I 

10-20 {Hard 
l 

20-40 {Hard 
f 
t 

20-40 {Hard 
! 

10-20 ۱888 
1 
| 

20-40 |Hard 


Cemented 


Depth 
In 


pan 


|Hardness 


i Risk of corrosion 


Uncoated steel 


| Concrete 


High----------- 


High----------- 


High----------- 


l 

l 

1 

l 

! 

j 

! 

1 

| High----~------ 
1 

l 

۱ 

l 

l 

l 

1 

| Bigh----------- 
1 


IModerate------- 


1 
l 
IModerate------- 


IModerate------- 
| 
|Moderate------- 
l 
I 


IModerate-- 


Low. 


Low. 


Moderate. 


Low. 


Low. 


Moderate. 


Low. 
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| Bedrock l Cemented | Risk of corrosion 
Soil name and l l i pan | | 
map symbol | Depth {Hardness | ۱ | Uncoated steel|Concrete 
i | Depth {Hardness | | 
l In 1 l In | | | 
| | l I l l 
615: 1 ۱ | ! | I 
Quinto----------------- | 10-20 Hard l سس‎ | --- |Moderate------- | Low. 
| | l | | | 
620--------------------- | 20-40 |Hard | --- | --- |Moderate------- ۱5۷١۰ 
Franciscan | l ! l l 
| l I | 1 
625: | l l | | 
Franciscan------------- | 20-40 Hard I So | --- IModerate------- | Low. 
| | ۱ i i 
10-20 Hard | BAS کس ا‎ IModerate------- [Low 
| | I l l 
Honker----------------- | 20-40 Hard ۱ روچ‎ | --- |Moderate------- [Low 
| | l 1 l 
630, 631: I | i I 1 
10-20 {Hard | Sas Vee |Moderate-- 
| I 1 l ۱ I 
Honker----------------- | 20-40 |Hard I --- | I|Moderate------- | Low. 
l l l l l 
Rock outcrop----------— l 0 {Hard i Ses Ji AS i m l وی‎ 
1 l I | | l 
635--------------------- | 10-20 (Hard 1 --- | --- IModerate------- |Moderate. 
Millsholm l l 1 | j i 
l l 1 | l ! 
640: I l l l f ۱ 
Quinto----------------- | 10-20 |Hard | RSR ا‎ IModerate------- [Low 
! j l l I 
Millsholm-------------- | 10-20 |fHard ۱ -=-= ci |Moderate------- IModerate. 
l I i l l 
Rock outcrop----------- l 0 {Hard l Ee E l سی‎ l ian: 
l | i l I 
650: l l | | l 
Quinto----------------- | 10-20 |Hard | TE aS |Moderate---~--- [Low 
l l ۱ l l 
Rock outcrop----------- I 0 {Hard | Sm --- l جوا‎ | == 
l l I l l 
660--------------——----- | 10-20 |Hard 1 oa --- IModerate------- IModerate. 
Gaviota I l l | I 
1 | l l l I 
10-20 |Hard l ae cmm IModerate------- IModerate. 
Gaviota l l l | | I 
l j | l 1 l 
682: ۱ 1 t | | | 
Henneke---------------- | 10-20 |Hard I ا وج‎ = |High----------- |Moderate. 
l l l l ۱ 
Hentine---------------- | 10-20 [Hard 1 -=-= | 52-2 IModerate------- |Moderate. 
1 l l 1 
Rock outcrop----------- 1 0 |Hard l e [o9 ooh T 
! l l 1 
683: 1 | l ! 
Hentine---------------- | 10-20 |Hard l m M Moderate------- Moderate. 
i l l l 
Rock outcrop----------- l 0 | Hard | ---— | --- mem === 
i l | | 
Henneke---------------- | 10-20 |Hard | EE | --- High----------- Moderate. 
l ۱ ۱ I. 
684: l i l 1 
Hentine---------------- | 10-20 {Hard I AA L ہج‎ Moderate------- Moderate. 
l l 1 ۱ 
Henneke---------------- | 10-20 [Hard 1 =-=- p --- High----------- Moderate. 
l 1 | j 
685: l l 1 } 
Stonyford-------------- | 10-20 |Hard l m ۳ Moderate------- Moderate. 
l l | | 
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| Bedrock | Cemented I Risk of corrosion 
Soil name and 1 i l pan l l 
map symbol | Depth |Hardness | I | Uncoated steel|Concrete 
I | | Depth |Hardness | { 
I in i l In 1 | l 
l 1 l | l 
685: I i l | l 
Stonyford-------------- 10-20 {Hard | --- | --- |Moderate-- -|Moderate. 
l 1 l ! 1 
687: l j | l l 
Hentine---------------- 10-20 |Hard l ue sz |Moderate------- |Moderate. 
l ! | | ! 
Henneke---------------- | 10-20 |Hard l inizia || |High----------- |Moderate. 
1 1 | ! | | 
Rock outcrop----------- 0 |Hard l ax a { Soe | A 
l l | | | | 
690: 1 1 | | l | 
Sehorn----------------- | 20-40 ۱888 ٦ --- | --- ]High----------- | Low. 
l 1 | l l l 
Contra Costa----------- 20-40 |Hard | ارس‎ | --- [Moderate------- [Moderate . 
| l i l l I 
695-4455 SSeS see Sees 1 >60 j a | x | |High----------- [Low 
Orognen l | l 1 1 
l ! i | l i 
700: ! 1 1 1 l l 
Hytop------------------ 20-40 |Soft | Soe Kek ]High--------—-- !Low 
I | | l 1 l 
Franciscan------------- | 20-40 {Hard I --- psss IModerate------- | Low. 
| 1 l 1 i 
Vallecitos------------- | 10-20 |Hard I eS Lx |High----------- | Low. 
1 l 
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Table 20.--Selected Physical Laboratory Data 


Soil name and 
sample number 


Hori-|Depth| Very | 


zon 


S92CA-099-005 


Elsalado---------- 
S92CA-099-009 


El Solyo---------- 


892CA-099-006 


S92CA-099-004 


Hentine----------- 
S92CA-099-003 


Vernalis---------- 
S92CA-099-002 


Zacharias-------- 
S92CA-099-001 


Particle-size distribution 


| l Sand 


{ |coarse| Coarse |(0.5- 
1 1(2.0- [(1.0-0.5{ 0.25 
t 11.0 | mm) | mm) 

1 | mm) | i 
l 

1 


In |----------------- Pet-----------------------=------ 


| 0-11] 
111-201 
120-30] 
130-39] 
139-511 
151-60] 
| 0-6 

| 6-18] 
118-26] 
126-33] 
133-41] 
[41-48] 
148-60] 
1 0-101 
110-171 
117-30] 
130-451 
145-601 
1 0-5 | 
| 5-9 

| 9-19] 
119 l 
| 0-4 | 4. 
| 4-11] 4.6 
1113-181 8 
117 l 

1 0-101 0.2 
110-201 
120-341 
134-461 
146-62] 
10-7 i 
| 7-141 
114-29| 
[29-39] 
139-50] 
150-66] 
i 1 


ooooo 
NHNN 


ooooocooooN 

NWRPeeWNH WW OD 
mamoo0onocoeocoeoecocrrooo coo 8 
Ub og |o H WWW کا 0 فاا‎ - O ON UO خط‎ BWW 
bPOmoeorrFrRURWN FF BANNNNN تم‎ 
NARFOATIANNAOrFROANFBRPHFWOODH & 


aun bk Oo 
NOR 


w 
o 
o 
^ 
o 
KI 


© 
N 
a 
o 
o 


m 
a 
EI 
^ 
w 
w 


غر m‏ 
A‏ ص لا ظط ین ا ا ر س ت س 


OOHFOOOOOO 
بر ین‎ ÇG م مي ہہ‎ 
تر تر بر مم ىر نہ‎ O OOOO 
WOW ہی‎ DUOAKREwWA 
NUN یہ مہ بی ہم‎ AR WwW 


IMedium 


Fine Very 
(0.25-]fine 
0.1 į{0.1- 
mm) 10.05 
| mm) 
| 
6.5 | 5.9 
6.2 | 5.9 
6.2 | 6.6 
7.2 | 6.4 
8.1 | 7.1 
8.7 | 7.9 
20.3 |19.6 
21.2 |23.2 
22.6 |28.7 
23.6 |25.8 
20.9 |25.0 
21.9 |24.5 
24.9 |28.9 
5.0 | 7.6 
5.21 6.2 
6.9 | 5.6 
4.0 | 6.8 
2.4 | 5.6 
11.2 |10.2 
9.1 | 9.5 
5.6 | 5.0 
l 
12.4 |11.7 
11.5 | 8.8 
11.2 | 5.7 
| 
13.3 17 
12.6 [13.8 
11.9 (14.3 
11.3 114.1 
10.3 |13.8 
17.4 |15.3 
18.3 |13.9 
21.4 |15.9 
23.2 |15.9 
17.7 |24.9 
11.3 |13.3 


Silt 


Clay 


1 Water 


|retained | density 


1(0.25-] (50.00211/3 
10.002 


| mm) 


HP HOOD ARUMACWANNAD YOON W 


SYNOMDOCMOUNWL 


JOA 


1 mm) 


OQ  ہح‎ Un CO x LO iO Ui OY N < WOW LO iO - HS oO 


O0 t) H «1 U H '0 0 O‏ یہہ 


OY Am نہ‎ 


Ibar 
| 
l 


115 
{bar 


i 
| 


11/3 
Ibar | 


Bulk 


| 
1 


{Oven- | 


dry | 
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COLE 


|-Pct (vt) -1g/cc|g/cc |cm/cm 


l 
131. 
130. 
125. 
127. 
125. 
126. 
122. 
118. 
116. 
119. 
116. 
114. 
116 
l 
120. 
120 
E21: 
120. 
I24. 
126. 


.8| 
112. 
9113. 
.5|13. 
8112. 
2/13. 
0 
5 


l 
0118 
1119 
5120 
7119 
5117 
5116 
117 
2| 
7| 
21 
0I 
9| 


.811. 
.211. 
.511. 
.611. 
.6|1. 
.8I1. 
.311. 
.BI1. 
.911. 
.7]1. 
.911. 
.7l1. 
.811. 


4l 


-6l 
E 


۰. 
.4J0. 
.2]1. 


-61 


.5]1. 
.2]1. 
EELS 
-O|1-. 
PN p 


.21 


.811. 
.611. 


311. 
311. 
61. 
741. 
.6]1. 
+9112 


| 
34| 
551 
55| 
411 
491 
461 
481 
501 
401 
64| 
401 
391 
43} 

۱ 
641 
601 
59| 
581 
17| 
29| 


ppp pp pH HNHN N 


مرم 


.03| 
.581 
-951 
1 
.96| 
.85| 
.57| 
.67| 
.45| 
.811 
.50| 
54] 
.481 


1 


.901 
.801 
.82| 
.78| 
.24| 
.48| 


ہ ہ ہ ہ ہ ہ ہ ہہ ہ ہہ ہ ہہ 


ao oooo 


ooo000a 


oooo0o 


.148 
.185 
. 080 
.125 
-096 
-081 
-019 
-035 
-012 
.033 
.023 
.034 
.011 


.050 
.040 
.046 
.041 
.016 
.039 


.028 
.012 
.013 


-090 
.050 
.011 
.019 
.039 


.034 
.019 
.046 
.021 
.033 
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Stanislaus County, California, Western Part 


(An asterisk in the first column indicates that the soil is a taxadjunct to the series. 


Table 22.--Classification of the Soils 


description of those characteristics of the soil that are outside the range of the series.) 


See text for a 
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oil name 


اش 


Family or higher taxonomic class 


Columbia- 
Contra Co 
Cortina 
Damluis- 
Deldota 


Dosamigos 
Dospalos 
El Solyo 
Elsalado- 


Gonzaga- 
Henneke-- 
Hentine 


Quinto- 


cers‏ تسود سو ات 


San Timoteo--------------- 


Veritas-- 
Vernalis- 
Wisflat-- 


Xerofluve 
Xerorthen 


nts 
ts- 


Fine, smectitic, thermic Aridic Haploxererts 


Fine-loamy, mixed, superactive, calcareous, thermic Typic Xerorthents 


Fine, smectitic, thermic Typic Haploxererts 


Fine-loamy, mixed, superactive, calcareous, thermic Cumulic Endoaquolls 


Fine-loamy, mixed, superactive, thermic Typic Calcixerepts 
Fine, smectitic, thermic Typic Haploxererts 

Fine, smectitic, thermic Vertic Haploxerolls 

Fine-loamy, mixed, superactive Pachic Haploxerolls 
Fine-loamy, mixed, superactive, thermic Typic Calcixerepts 
Fine, smectitic, thermic Xeric Endoaquerts 


Coarse-loamy, mixed, superactive, nonacid, thermic Oxyaquic Xerofluvents 


Fine, mixed, superactive, thermic Mollic Hapoxeralfs 


Loamy-skeletal, mixed, superactive, nonacid, thermic Typic Xerofluvents 


Fine, smectitic, thermic Calcic Pachic Argixerolls 
Fine, smectitic, thermic Vertic Haploxerolls 

Mixed, thermic Typic Psammaquents 

Fine, smectitic, thermic Aquic Haploxerolls 

Fine, smectitic, calcareous, thermic Vertic Endoaquolls 
Fine, mixed, superactive, thermic Calcic Haploxerepts 


Coarse-loamy, mixed, superactive, calcareous, thermic Fluventic Haploxerepts 


Fine-loamy, mixed, superactive, thermic Typic Argixerolls 
Loamy, mixed, superactive, nonacid, thermic Lithic Xerorthents 
Fine, mixed, superactive, thermic Typic Palexerolls 
Clayey-skeletal, magnesic, thermic Lithic Argixerolls 
Loamy-skeletal, magnesic, thermic Lithic Argixerolls 

Fine, mixed, superactive, thermic Mollic Palexeralfs 

Fine, mixed, superactive, thermic Typic Palexeralfs 
Fine-silty, mixed, superactive, thermic Fluvaquentic Haploxerolis 
Loamy, mixed, superactive, thermic Lithic Haploxerepts 
Fine-silty, mixed, superactive, thermic Calcic Haploxerolls 
Coarse-loamy, mixed, superactive, thermic Calcic Haploxerolls 
Fine, mixed, superactive, thermic Typic Palexeralfs 

Fine, mixed, superactive, thermic Mollic Palexeralfs 

Fine, mixed, superactive, thermic Aquic Natrixeralfs 

Loamy, mixed, superactive, thermic Lithic Mollic Haploxeralfs 


Coarse-loamy, mixed, superactive, calcareous, thermic Typic Xerorthents 


Fine, smectitic, thermic Aridic Haploxererts 

Fine, smectitic, thermic Mollic Haploxeralfs 

Loamy, mixed, superactive, thermic Lithic Haploxeralfs 

Clayey, smectitic, thermic Lithic Ruptic-Xerochreptic Haploxeralfs 
Fine, smectitic, thermic Aridic Haploxererts 

Coarse-loamy, mixed, superactive, thermic Typic Haploxerolls 
Fine-loamy, mixed, superactive, thermic Calcic Haploxerepts 
Loamy, mixed, superactive, calcareous, thermic Lithic Xerorthents 
Fine-loamy, mixed, thermic Calic Haploxerolls 

Xerofluvents 

Xerorthents 

Loamy-skeletal, mixed, superactive, thermic Typic Haploxeralfs 
Fine-loamy, mixed, superactive, thermic Typic Haploxerepts 
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content on this website, please email SectionS508@oc.usda.gov. If applicable, please 
include the web address or URL and the specific problems you have encountered. You 
may also contact a representative from the USDA Section 508 Coordination Team. 
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(USDA) civil rights regulations and policies, the USDA, its Agencies, offices, and 
employees, and institutions participating in or administering USDA programs are 
prohibited from discriminating based on race, color, national origin, religion, sex, 
gender identity (including gender expression), sexual orientation, disability, age, 
marital status, family/parental status, income derived from a public assistance 
program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any 
program or activity conducted or funded by USDA (not all bases apply to all programs). 
Remedies and complaint filing deadlines vary by program or incident. 

Persons with disabilities who require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, American Sign Language, 
etc.) should contact the responsible Agency or USDA's TARGET Center at (202) 720- 
2600 (voice and TTY) or contact USDA through the Federal Relay Service at (800) 
877-8339. Additionally, program information may be made available in languages other 
than English. 

To file a program discrimination complaint, complete the USDA Program 
Discrimination Complaint Form, AD-3027, found online at http://www.ascr.usda.gov/ 
complaint filing cust.html and at any USDA office or write a letter addressed to USDA 
and provide in the letter all of the information requested in the form. To request a copy 
of the complaint form, call (866) 632-9992. Submit your completed form or letter to 
USDA by: 


(1) mail: U.S. Department of Agriculture 
Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, SW 
Washington, D.C. 20250-9410; 


(2) fax (202) 690-7442; or 
(3) email: program.intake@usda.gov. 


USDA is an equal opportunity provider, employer, and lender. 


UNITED STATES DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SERVICE 
REGENTS OF THE UNIVERSITY OF CALIFORNIA 
AGRICULTURAL EXPERIMENT STATION 
CALIFORNIA DEPARTMENT OF PARKS AND RECREATION 
GENERAL SOIL MAP 
STANISLAUS COUNTY, CALIFORNIA 


WESTERN PART 


Scale 1:100000 
0 


Us 


SOIL LEGEND* 


» 


E 


5 


s 


N 7 
XJ 


ww" 


^ 


die 


3715' -8 


INDEX TO MAP SHEETS 
STANISLAUS COUNTY, CALIFORNIA 
WESTERN PART 


MILES 


SECTIONALIZED 
TOWNSHIP 


8|5|4/3]|2]|1 


718,9 |10|11]12 


1 13 
19 | 20 | 21 | 22 | 23 | 24 
30 | 29 | 28 | 27 | 26 | 25 
31 |32 33 | 34 | 35 | 36 


REGENTS OF THE UNIVERSITY OF CALIFORNIA 
AGRICULTURAL EXPERIMENT STATION 
CALIFORNIA DEPARTMENT OF PARKS AND RECREATION 


UNITED STATES DEPARTMENT OF AGRICULTURE 


NATURAL RESOURCES CONSERVATION SERVICE STANISLAUS COUNTY, CALIFORNIA, WESTERN PART 


CONVENTIONAL AND SPECIAL 
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SPECIAL SYMBOLS FOR 


CULTURAL FEATURES SOIL SURVEY 


The publication symbols consist of three numbers starting with 100, and the map units will be arranged by 
map unit name and numerically throughout this report. There may be gaps in the sequence since the 


publication symbols are also the field symbols approved by this document BOUNDARIES SOIL DELINEATIONS AND SYMBOLS 


MISCELLANEOUS CULTURAL FEATURES 


SYMBOL 


100 
101 
102 
106 
110 
111 
116 
120 
121 
122 
123 
125 
126 
127 
128 
130 
131 
140 
144 
142 
144 


NAME 


Capay clay, 0 to 2 percent slopes 

Capay clay, wet, 0 to 2 percent slopes 

Capay clay, loamy substratum, 0 to 2 percent slopes 

Capay clay, 0 to 2 percent slopes, rarely flooded 

EI Solyo silty clay loam, 0 to 2 percent slopes 

El Solyo clay loam, wet, 0 to 2 percent slopes 

El Solyo silty clay loam, 0 to 2 percent slopes, rarely flooded 
Vernalis-Zacharias complex, 0 to 2 percent slopes 

Vernalis loam, wet, 0 to 2 percent slopes 

Vernalis loam, 0 to 2 percent slopes 

Vernalis clay loam, wet, 0 to 2 percent slopes 

Vernalis clay loam, 0 to 2 percent slopes 

Vernalis-Zacharias complex, 0 to 2 percent slopes, rarely flooded 
Vernalis loam, 0 to 2 percent slopes, rarely flooded 

Water 

Stomar clay loam, 0 to 2 percent slopes 

Stomar clay loam, wet, 0 to 2 percent slopes 

Zacharias clay loam, 0 to 2 percent slopes 

Zacharias clay loam, wet, 0 to 2 percent slopes 

Zacharias gravelly clay loam, 0 to 2 percent slopes 

Zacharias gravelly clay loam, 2 to 5 percent slopes 

Zacharias clay loam, 2 to 5 percent slopes 

Zacharias clay loam, 0 to 2 percent slopes, rarely flooded 

Zacharias gravelly clay loam, 0 to 2 percent slopes, rarely flooded 
Columbia fine sandy loam, 0 to 2 percent slopes, occasionally flooded 
Columbia complex, 0 to 2 percent slopes, occasionally flooded 
Columbia fine sandy loam, channeled, 0 to 2 percent slopes, frequently flooded 
Columbia fine sandy loam, 0 to 2 percent slopes, rarely flooded 
Columbia complex, 0 to 2 percent slopes, rarely flooded 

Columbia complex, 0 to 2 percent slopes, frequently flooded 

Merritt silty clay loam, 0 to 2 percent slopes, occasionally flooded 
Merritt silty clay loam, 0 to 2 percent slopes, rarely flooded 
Dospalos-Bolfar complex, 0 to 2 percent slopes, occasionally flooded 
Dospalos-Bolfar complex, 0 to 2 percent slopes, rarely flooded 
Dumps 

Dello fine sandy loam, channeled, 0 to 2 percent slopes, frequently flooded 
Clear Lake clay, 0 to 2 percent slopes, occasionally flooded 

Clear Lake clay, 0 to 2 percent slopes, rarely flooded 

Veritas sandy loam, 0 to 2 percent slopes, rarely flooded 

Cortina gravelly sandy loam, 0 to 2 percent slopes, rarely flooded 
Yokut sandy loam, 0 to 2 percent slopes 

Xerofluvents-Xerorthents complex, 0 to 5 percent slopes, occasionally flooded 
Bolfar-Columbia complex, 0 to 2 percent slopes, rarely flooded 
Bolfar-Columbia complex, 0 to 2 percent slopes, occasionally flooded 
Chaqua-Arburua complex, 5 to 8 percent slopes 

Chaqua-Arburua complex, 8 to 15 percent slopes 

Calla-Carbona complex, 30 to 50 percent slopes 

Elsalado fine sandy loam, 0 to 2 percent slopes, rarely flooded 
Elsalado loam, 0 to 2 percent slopes, rarely flooded 

Elsalado loam, wet, 0 to 2 percent slopes 

Elsalado fine sandy loam, 0 to 2 percent slopes 

Elsalado loam, 0 to 2 percent slopes 

Carbona clay loam, 2 to 8 percent slope 


SYMBOL 


290 
291 
300 
301 
302 
303 
304 
310 
320 
330 
331 
340 
350 
400 
401 
410 
420 
430 
500 
501 
502 
505 
506 
510 
520 
521 
530 
540 
600 
601 
610 
611 
612 
613 
614 
615 
620 
625 
630 
631 
635 
640 
650 
660 
661 
682 
683 
684 
685 
687 
690 
695 
700 


NAME 


Carbona-Orognen complex, 15 to 30 percent slopes 
Carbona-Orognen complex, 30 to 50 percent slopes 

Damluis clay loam, 0 to 2 percent slopes 

Damluis clay loam, 2 to 8 percent slopes 

Damluis gravelly clay loam, 0 to 2 percent slopes 

Damluis gravelly clay loam, 2 to 8 percent slopes 

Damluis gravelly clay loam, 8 to 15 percent slopes 

Deldota clay, 0 to 2 percent slopes 

Dosamigos clay loam, 0 to 2 percent slopes 

Pedcat clay loam, 0 to 2 percent slopes, rarely flooded 

Pedcat clay loam, 0 to 2 percent slopes 

Carranza-Woo complex, 0 to 2 percent slopes 

Woo loam, 0 to 2 percent slopes 

Alo-Vaquero complex, 15 to 30 percent slopes 

Alo-Vaquero complex, 30 to 50 percent slopes 

Ayar clay, 30 to 50 percent slopes 

Ayar-Oneil complex, 30 to 50 percent slopes 
Vaquero-Carbona complex, 8 to 30 percent slopes 
Wisflat-Arburua-San Timoteo complex, 30 to 50 percent slopes 
Wisflat-Arburua-San Timoteo complex, 50 to 75 percent slopes 
Arburua-Wisflat complex, 8 to 15 percent slopes 
Arburua-Contra Costa-Wisflat complex, 30 to 50 percent slopes 
Arburua-Contra Costa-Wisflat complex, 50 to 75 percent slopes 
Arburua-Wisflat-Rock outcrop, 30 to 65 percent slopes 
Wisflat-Rock outcrop complex, 30 to 50 percent slopes 
Wisflat-Rock outcrop complex, 50 to 75 percent slopes 

Oneil silt loam, 15 to 30 percent slopes 

Oquin fine sandy loam, 15 to 30 percent slopes 
Gonzaga-Honker-Franciscan complex, 30 to 50 percent slopes 
Gonzaga-Honker-Franciscan complex, 50 to 75 percent slopes 


Honker-Vallecitos-Honker, eroded, complex, 30 to 50 percent slopes 
Honker-Vallecitos-Honker, eroded, complex, 50 to 75 percent slopes 


Honker-Vallecitos-Gonzaga complex, 30 to 50 percent slopes 
Honker-Gaviota complex, 30 to 50 percent slopes 
Honker-Gaviota complex, 50 to 70 percent slopes 

Honker-Quinto complex, 30 to 50 percent slopes 

Franciscan sandy loam, 50 to 70 percent slopes 
Franciscan-Quinto-Honker complex, 50 to 75 percent slopes 
Millsholm-Honker-Rock outcrop complex, 30 to 50 percent slopes 
Millsholm-Honker-Rock outcrop complex, 50 to 75 percent slopes 
Millsholm loam, 50 to 65 percent slopes 

Quinto-Millsholm-Rock outcrop complex, 40 to 75 percent slopes 
Quinto-Rock outcrop complex, 50 to 75 percent slopes 

Gaviota loam, 30 to 50 percent slopes 

Gaviota gravelly loam, 30 to 75 percent slopes, eroded 
Henneke-Hentine-Rock outcrop complex, 30 to 70 percent slopes 
Hentine-Rock outcrop-Henneke complex, 30 to 70 percent slopes 
Hentine-Henneke complex, 30 to 70 percent slopes 

Stonyford complex, 15 to 50 percent slopes 
Hentine-Henneke-Rock outcrop complex, 30 to 70 percent slopes 
Sehorn-Contra Costa complex, 30 to 50 percent slopes 

Orognen sandy loam, 8 to 30 percent slopes 
Hytop-Franciscan-Vallecitos complex, 50 to 75 percent slopes 


National, state, or province 
County or parish 
Minor civil division 


Reservation (national forest or park, state 
forest or park, and large airport) 


Land grant 
Limit of soil survey (label) 
Field sheet matchline and neatline 
AD HOC BOUNDARY 
(label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
1890 000 FEET 
LAND DIVISION CORNER 
(sections and land grants) 


ROAD EMBLEM & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE (normally not shown) 
FENCE (normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or Small 

(Named where applicable) 
PITS 

Gravel pit 


Mine or quarry 


Farmstead, house (omit in urban area) 
(occupied) 

Church 

School 

Indian mound (label) 

Located object (label) 

Tank (label) 

Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 


DRAINAGE 


3 ۹ E ER 
Perennial, double line e gie 


Perennial, single line (label only) 
Intermittent (label only) 
Drainage end (label only) 
Canals or ditches 

Double-line (label) 

Drainage and/or irrigation 

LAKES, PONDS AND RESERVOIRS 

Perennial 


Intermittent 


MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


ESCARPMENTS 
Bedrock (points down slope) VVVVVVV 
Other than bedrock (points down slope) — YYvvvrvvvrr 
SHORT STEEP SLOPE = — terre 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE (normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar non soil areas 
Prominent hill or peak 


Rock outcrop (includes sandstone 
and shale) 


Saline spot 

Sandy spot 

Severely eroded spot 

Slide or slip (tips point upslope) 
Stony spot, very stony spot 
Short, flat slope 

Duripan 

Beaches 

Saline sodic spot 
Serpentine outcrop 

Cobbly spot 

Sandy loam surface 


Detrimental deposits 
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